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utable to adenosine A 2A receptor hyperenergia. 



(57) Abstract: A [l,2,4]-triazolo[l,5-c]p)Timidine derivative represented by the 
general formula (I): (I) (wherein R 1 represents (un)substituted aryl or an (un)substi- 
tuted aromatic heterocyclic group; R 2 represents hydrogen, halogeno, lower alkyl, 
lower alkanoyl, aroyl, (un)substitulcd aryl, or an (un)subslitutcd aromatic hete- 
rocyclic group; R 3 represents lower alkyl, lower cycloalkyl, (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimethoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antiagonistic activity on an adenosine 
A2A receptor and are useful for treatments for and/or prevention of diseases attrib- 
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au Amu ^w^saa, 7-r/v«tS[^ &&&& ^>it^©»st!£^ 

v\ 
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OCH 3 OCH3 




(IH-a) 



t y -/v^/c(4emt> t < fi^am^^«m^ss^« u m « h y 

Tjv*/v* tf Sf * 7 > v 5 1 K o ^ v-* £ * Sr^Et"] 
Igl 

W098/42711 ^IBttO^&^iDKS^HSft^ClDCTattjgfSSE^x « 

g^^^b^o^iN 1-10 ssofk^*CnDtiiMa~i4o , c© 

rarofiS-Cx 10 #IS~48 ^MKJSS*5rticJ:ij % {fra*i&(IQ-a)£#£r: i: 
R£f4 s 0.2-5 ^ L< ti 1 S*OjRtWfi**:l±iaS*aaiPbTfT5 - 

itm. mmm, mmmm^hif^n, tr^ mz.& y y ^ 

TOtt^i bXfi, fl&rf S^?vW£-7VK rf7t Kn77X (THF) , 
1,4-v^^-y^ N,N-i?^^*M7 5 K (DMF) N N,N-S?;*7VVT1r bT 
5 K (DMA) > V/f'A'XA'tti'F (DMSO) N ^i£>\ }>A^>. 

h=-hl);K R&^tvK fffife^TVK ^^^/v^K^ tZJ— /K ^ 

»*L<ttTHF, DMF, *«gW*>tf&*U £ftfcJi^T*^tt»*l/tJlV'» 
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CnX Thy^MhV 7^)^7.7 y y)'*7&?Mo\ mtli,2-^M^ 
7 a ^/u* * 7 a y )oc y 7 *J v A(n) % ttfl5[i,r- ^* * * ? 
y )y * xx ir y]/N°7 v 5 ^ A(n)^ ftt. u < f±4frfb h y 7 * 7 j v) 
/<7i?$j*<ji),T V7*MYV 7*-/\'fcx74y>*7V$Mo)%&ktfb]ri 

y 03; L< h y 7^*o|», h y 

m^\^<nhV7^^wm^ i~io s*> #*u<» 4 ^*^>T^y-/K 

v?y ^^y*fcftMi> b^^^v, #*t<»T=y— ^©#fi 

T> 1~50 0 * L < tt 3~5 f y 7;virn y y ^*yv#>«Sfcf4 

j§3r-0 t C~80 < Cor*l£>2&^ ^L<«10°C~40 e C^F B 1©MgT\ 10 

It2-2 

te£^aQ-a)&^i£tt^'K 1~10 ^t, U< f4 3~5 

#k i^«-T^=!>At!J!)is (can) , i>ynt3^ry^^y^y 

^ (DDQ) $ % ^L<«DDQT\ 3ft 0^~fcJB1-3T«^jK©ft£©ra 
©Ms 0£ L < f4^S.-C\ 1-48 t < It 3~5 £ t K 

ZDs fc£to(IH-a)«:#5£ 

^FffittSSKi: LTIi M^«^^^— r/K THF N 1,4-^^r^^, DMB\ 
DMA. DMSCs ^<^if^> WV^i^ ^v'V^ ^cn^^y ^o*^ 

/k ^;nf/^hy yyy-/K ji^y— 7K 7°D^°y— /k ^y:/pt o 
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flS#fc(IQ-b)*/SV^ m&m 1 <DJL®. 2-1 SfcteM 2-2 t 

?St4?»K 1~50 ^M, ^L<^3~5 ^*C0M^«^s IH& ^cip 

0* L < 1-48 EBB, L < ft 3-10 S £ i fci 9 <fc£- 

/FStt^Et LTte, fil^fi^^^^-x/K THF, 1,4-v^^i^ DMF\ 
DMA. DMSO, -O^?^ b/v^>s ^v'l^^ ^tin^y, ^natfc/v 

/K ^Tv^T-A^b^ /K ^^/-/K /n^V^K -^y^tak 0 

fc£ftOH-b)&*?gtt*&HIE I t , > 1 £*~*ffllll<Z\ 0* U< 1-3 %m<DM7V 

#j<d#&t> i £*~*is*i0\ »*u<« l-io ^*^b-a-^(v)^, iim- 

78 e C~100°C©F^Jgje, 0* b< tt 0^~50t:O|RI©fflft-C N 10 #WM4 B# 

fvv^fy^ ^O-ifV, h/Vo^ 3ci/ls>- s ^acfvwt— 7VK THJ\ 1,4- 
v^^f"^ DMFx DMA, Tirh=hy/K ^f-^Wfctf fetU iftfett 

mi- h y i/r/imw^^M-r v y $&m*hif z>n, *t*% h y r-t h 

Kl&tt, Mfc^DT»^~:fciI»©* 0*L<tt 0.5-5 ^*^«*P 

-fb^fc(IH-d)tt£JlT©XST?543tt5 r. i 5 0 
#J©#£T> ii^-78'C~40 < C©F H 1Oia^T% 10 #IH~24 fl#[B^ 0^L<fil 

-3 s r. t k i «? > ^^aQ-c)^#^ ^ t ^-e# 5 C 
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fuu^?^ s<^H> s Y^^Ss ^fV^> v^x^vi^—tvK THF, 1,4- 
DMF N DMA, 7±h~hV'K "f** 

mytmt its:, M^«ac*^r^5=!>^y^!>Ax 

I© 7 
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(IQ-9) 



KJStt, MtSCT 0.1-4 ^ft©»^J^»bTftoTt>J;V\ 8^H#J 
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DMA, DMSO, ^y&y. h/Wc^> ^na^^, fvu-fctv 

ilbHi:ttfi, FROTHS, BfefbffiCDx BMWSCnX ^pp* 
pAgfctf y^~?A N Z^on^nAllty^!?^ igw^f^ife* U 

{b^0^-<D£TO14» t K l~20 SiC^o^^ftlBA ii# 0 { C~80°C 
©IHOifi^ L < \tm.M.X\ 10 £IW~24 I^IRI^S U #bftfdb"S^ClQ-d) 

*by ^w&tfbfru mt*ty^By k*s#slv\, 

^if^ DMF, DMA, T±h-YV/K -OHf* try 
[5.4.03-7- ? >"7 f -fe V (DBU) s N- ^vW^/v* yyf^$,|fb|i x £ ft 

aresfctta^u-c/sv^a-K p p ^ * ^as#* u\ 

ItlO-l : R6« R 6b tm-Xh^>^<Dit^dQ-^(Dm^ 

fc&mGl-e)ttfeimk* s 1~20 Sfis ft* U< »2~5 y£*®«|ft&JKt* 
m(VlDi:-100 e C~50 < t^r B ^?^ t< (i-78 c C~25 t COFB^MT\ 1 

Srfc* 5. 

• r;K y^p tV^— r/K ^ V ^=^9 >\ ^po^ I'Wfc 
tf£>ft N rftbte^X3:fc^£LTffiV>P>ft, ^-C^ THF tfcfiv 5 ^^ 

x© 1 o - 2 : R*a t R 6b tmts:%ii&<Di\:&Vo(lQ-f)<nMik 
<fb£4WlQ-e)fc/l^-c\ i~i.2 ^g©W^JR^(vn)Sr^1-5 Wf*xm 

1 0 - 1 1 mmtmwzn 0 - 1 k * 0 s fc£*aQ-g)*#s - s 0 

s&fc, ^bft^fb^aQ-g)^^-^ i~20.s*o^t8^JR«ll(vnD^ 

^■f-SK^ttXg 10-li R*3fc«f^«rfl R 6a i:K 6b 

Igll 

fc^fcClQ-fl&^T, 1 (DJM2- 1 ^fcfiXm2 - 2 t mtiift&J& 
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OCH 3 




HN" V ^° CH3 
5. Het J (IX) 

y > 

0CH3 





HN' \ / 



0CH3 



N (IQ-h) 



OCH3 




Hetl # 



HN' V / 

N (IQ-i) 



OCH3 




HO* 



X«16 



NH 2 



NT N 



Het I A2 
^NR 4a R 4b 




>-R 1 
N (IH-h) 



HO 



< Het > 2 



[*>J», Ri, R 2 . R 4a > R 4 \ Rssjo.t^Mfi^miulB^^a-efetJx 



( Hetl 
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xmi 2 

ft£*Cn)i 1-10 ^SOft^ftCDO&JBV^ |&3iifc2©X®3i:l^fcK 
iS4rfr5 - i J: 9 . ft£4fc(IQ-h)£#5 - 5„ 
Igl 3 

Xg 14 

gm&6(DJLUl 3X#^5ft£lMlH-£>£^T, Miglfe 3 ©Xg 5 £ 11 
Xgl 5 

*ft»&Srff5r.ilcJ:9, ft-a*(IQ-i)&#5 r i 3ST*# 5„ 

Xgl 6 

ft^ft([Q-i)SrfflV>Ts m&m 1 ©IS2- 1 ^fcftXS 2 - 2 i ITOfcKJfc 
%ftoz.bfc£<0. ft^0H-li)«r#5wi:*ST?#S. 

ft^aH-i)t±£tTOXS"C?«3iH-5 - fc 5 0 



-22- 



WO 2004/029056 



PCT/JP2003/012158 




(5£<f\ RK R 2 > R 6a > R 6 \ R 2! \ R 26 > Z*s«fcT* 




fi^jL^tiHulB i: PUT? & 5 ) 
Ml 7 
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Igl8 

xmi 9 

^(IQ-k)£JSV^T N tB£&5<£>X@l 0-2 bmW£RJfc%ft?Zkfc£iO ^ it 
T.U2 0 
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(IH-m) 



*•*-) 

M^fei o 

Ig2 1 
IS2 2 
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fc£*(EQ-n)«r/Bv>-t\ 1 ©X© 2-1 1 IBIfllfcJjU&SrfT 5 £ h \z. «t 9 N 

ft**(IH-k)ttKT©iaT?«3lrt-5 - 5 e 
Xg2 3 

Ulitfel 0<£>X©2 2"C#fen5<b'&*jClH-j)*x ^Jgtti&KE'K 1 

M(om\Mx\ m% o°c~ioov<Dm<Dum, ffiuiiitt, 10^-241$ 

^mfflfeB t LTIt $] xtf T /K THF\ 1,4- v^^r If >\ DMF\ 
DMA, DMSO, W n n ^ ^ V ao*^ Mjl^clf, 5?* do^^ 
-<^1£>\ h/W^^s «^fvK ftfe. ^nW^ h!> 

^,z^d Ag?t: o y v^?a, ii-ry^fi/** xi£«3t- try s» % 

Ig2 4 

fc#IKn)fcfc'&*CHn)fcJBv v Cs Mii&ioxai trnWiRfcZfr ? ^ k 

Ig2 5 

?A*5j;tf l~10Sg, »*b<tt2^a©aa*«{l3K'o#«ET^ 0<C 

~ioo , cora©iajf, l< 1-24 b#p^ u < « 2-3 n# 

-tS^^cfcOs <b^aQ-p)*#5 - * ^-et 5. KJ©tt> * & 1-10 £ 

y /k 7k, h ^y^y, a? n n * * b *u - ft & i±¥a*"t? 

-n-^-^v' k n y «/7y|i y ? A^as&jf btu «t»T?t> 4-* ^v^/^ y 
h^t $ ^ £ lthu 4-^ ^jv^jv-^ y ^ by $ ^ tr y 

XS2 6 

ft-g*aQ-p)*fflv^T, iiit^ 1 <z>Xg 2 - 1 WWIfcKJ&fcfT 5 - 1 J: 0 , 

Ig2 7 • 

te£^<ffl-D£*fi^&** 1~10 U< 1.5 ^ft<^^ ^iga 
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Ig2 8 

Sr/flV^ 3 ©It 5 t ®Mts:5Lj&*ft ?Zt\z£V) {b^OH-m)^#S 



R29 Ji R14a ^^{S^T/V^^^^ fcjfcig©* ^ V £ ftfcK£St U R S0 

TM2 9 
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X@3 0 

3 ©its t m$k%EJ&*ft o^kKXV, fb^OH-o)lr#5 r. i 5 0 
^%(iH-p)ttetT©xmt?i85gi-5 r. t 

JM3 1 

i~20 %*<Dw?yfcfflb i~io S*<&{b£toCxvl)a> fclWK ZtLZik&ya 

om<DM^u7yikm*M.&®®m*, ssat&i 3©xa2 a-c^b^s^-a- 
fe(m-n) i: »fft- ltfc-iootKouaoias, t < fi^re, 10 #iw~24 mm 

DMA, T-fe>-hy/K ^i/i? >s h/^^x ^W^OlSJSEirW^.fi^y 

ft^(IH-n)^^?§tt^^s 0.5-10 SS©«£fll©#£T, 1~ 
10 ^SO-fb^CXVD^ii^ 0 < C~50 < C^Fb^M-C 10 &W~70 B#KE*5$* 

DMA, DMSCX ^<^if ^ h/^>, ^i/lsls* T* h~ h y/K Bffife^^/K 

LTHu m%-\* \,Z'V*st xi-~*i/As*A''$*M 5 K> l-^f-/i-3-(3- 
v> t f-JUT 5 / tW)*/^^ 5 WttfctfL l-^/v-3-(3- ^7 5 / 
-7uy£fr)iiA<$ 9 M% Y1Mt#y xf-w^W (EDC vs?^) W&Jfbft 

ft l- 1 k d y h y t y-/i^©»^j &w&t& t mzm v ^ 5 r. t % t? 
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EDC \si?lst±s T h7^Kny - X (Tetrahedron Letters) % 34 # N 
48^, 7685 H (1993 ¥) mM<D%mx*mmirZ n £ ^T't 3 0 
Hlfel 6 




TUB 2 

$£5i2fel 0 ©15(12 lT*#b^5^feaQ-n)^TOtt^ l fs 1~10 
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5RSttJSfjttt LT»4s m^t^y^y, v^y, **/vy, thf, i?^*?* 

tfS If r ti b \tmbX*HL tz \tU& LTffl V ^ * T- 1> THF U \ 
* % 7yffc**trjJ^>1fts 7yftt'>^^ 7yfb*9!>^ =7yft*!>* 

XS3 3 

{b^aQ-q^^teW* > 1~10 L< ft l~3 ysiolteMK^Hfc 

2 o©**«-?S*<WWO*flFTs 1~10 3ft* 0* L< tt 1~3 

x— tvK ^ y/n tVl^—TVK b * 9 sx-9 y, *?#nu*9 y^frh 
VXtvt^sy- K N W-f i?*^>t^ K i,r-(rif 

IS3 4 

-fb£*<iQTr)«:fflv^ msti* 1 tf>xa 2-1 s-fcuxg 2 - 2 1 mmttRfc 

XS3 5 

®Sif}£l 0<£X@2 lT'#bft3ft^aQ-n)&^t£«'K 0.1 ^*~7C 
ilOii^T, 1-10 3ft* 03; L< ft 1-1.5 ^fl:©^Jx.«^-tert-^^ 

K N-tert-^ 5 /-2-7^=/>T"fe 

h JJ /V, S-tert-y b ^^^7/^^=^-4,6- 7 s h t° 0 5. i?y, tert- 

7*^-2,4,5- h y ^ OP7x=;^-^- 0* L < ft^-tert-T^/l^TJ 
-tf*~Ybs 0°C~100°COP B Wfi^ 0;£b< ft0°C~^fiOi^<D?figT\ K 
Kit), fc£4MKl)&#5 3. 
Mli LTft, ^Rftv^^vw^TVK THP\ 1,4"^^^ ^> DMF\ 
DMA, DMSCK -O'if hA^>\ Ti? h= b 5 ftB^fvK 

JMft-C4fcH:a^b"rfflV>feji, * T?t>^ U\ 
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M-ctfc(ijii'a'L•rfflv^btb^ |: ^ : '-e l b2~4^ft<7) h u^/ut^ y£ 0.1-0.3 
%m<D t-jvt $yfy ^yos^ft#jf* u\ 

Xg3 6 
Xg3 7 

Km&<ofc&m<xMio tmn io < c~2oo°c<df^<d^t' 10 #ra~48 tim&s& § 

^f-y, v 5 ^ h^ri^^i^ DMP\ DMA, -<^if^, h/K£i^ T 

x°$. ft tm$- uxffi v > b n 5 . 

$>>\ n-^^/^/v^ y ^> y tk*^ h y imiku^sv 

i§S0Oft£#KXVII])£, £f £ L< fit 1~3 St©W©^T> &Jfc£i*:5 - 

MIt l/rttu PP^y, Tfr/WA, THP\ 1,4-v 5 ^" 

dff-^ $>;* h^rv^^^ DMP\ DMA, -<^if^ h/^^. *VU>\ T 

163 8 

{t-a-#>(X3)£/BV^ Sggifc 1 OIt2- 1 ffciilg 2 - 2 £ mfflt&J&& 
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OCH 3 




(3;*, R^ R 2 > R<\ R 6 \ R^feit^Zti-ttL-ejxiKHB^RHt-efcS) 
TM3 9 

1 6 (DIMS 3 fc^*ac*ff 5-itJ;9^ te^(IQ-v)&#5 

X@4 0 

5, R 6a <t R 6b ^|^-x*fe^^<7)>fb^aQ-w)^#5^t^-e#5„ fb 

ffr£&(IQ-x)§:gT R 6a £ R 6b 3i§&©f&a*C[Q-w)&#5 - <b ^T*# 5„ 
Xg4 1 

fc'fr*([Q-w)fcJBv>-t\ 9m&i OTM2 - 1 £fcteXg2 - 2 t^«^SJS 
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(IH-t) 

IS4 2 

KSfi&l l©I*2 3*fcttiai2 7*C»6>*l«4b^*ClH-k)«r^V^ Kit 

tassfei 9 

I@4 3 

JSBtSfcl 8©It4 2T?#€>*tSflS«d*CDB[-a)4: R 14a R 14b NH Srfl^T, WSt 

1 5 ©is 3i t mmte%.m*ft {b-a^0H-t)£#3 r <t 

#5. 

Mjgrfe2 0 
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OCH 3 

OCH 3 t?\ PCJCHJa 



OCH 3 u I 

(H) OC(CH 3 ) 3 (IQ.y) 






7ns (IH-O) 



(5£<K Ri % R 2 > M, nffcit^ng^tl-etltulBil^a-efeS) 
X@4 4 

IS4 5 

it&®(iQiy)zm^x, i <djm 2-1 1 mmftfc]&%'<T ?z tizzy , 

<b^ClH-v)W:«T©xa-Cl*3frr5 - 3„ 

R" a i NH, 




(XXI) 

R^CHO 
(XV) 



XH» 6 n 

(M-v) 

(Sl4 1 > R 1 . R^ R 29 > nf *J it? ng tt WiiliflE^JItife 5 , LI4^ 
Ig4 6 

1-3 mA<DmzfttET, 1 S*~^«J^ft^(XXI)iii^ 10 < C~200 e C(DP B 1 
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sSMM^ DMF, DMA, h/^>s 3^1^ T 

Sit LTtt, 0ViLlX h !? a-TArT ^ > s *M W 5^ bT J) 

N^f;«;^yv, ftlfe#!>£A, DBU 5. 




'ng 
(IH-X) 



(5fc«K R 1 , R 2 , R 6 S R 6 \ R 26 > L, xd&XTfingfc^fi^fawimkmM-eh*), 
nh f± 0~3 ©ffiRSrStt") 
S£igifc2 2 

X@4 7 

& 2 1 OXS 4 6 i PH**RJfc£fT 5 ^ £ ± 9 > ^»0H-w)Sr#* - i 
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mm&2 3 

-fk^(IH-x)TOTOXmt?^iti-5 - 1 3 0 
Ig4 8 

%mW:2 2©Ig4 7-C#bHSfb^(IH-w)^V>T, Mit&5<pX@l 0 
£fT 5 ^ t m J: t> > {b-a-ti(IH- y )Sr^"C, R 6a <b R^W^Sm-g^fl^feClH-x) 

X@4 9 

& 2 1 OIg4 6 t mmtefcfoZft ?Z.bK£V, ftl^(IH-y)£#3 - ^ 
Ig5 0 

St%fe2 5 




(IH-w) (IH-z) 



(5£* N R^ R 2 ^ R 2£ \ nfx ng*3J;^nhtt^n-?^MIBi:lia-efe§) 
X@5 1 

M&2 3 ©IS4 7 jl5ft^ft(IH-w)^V^, ^5t^4(DX@6 t 

Mjitfe2 6 




(IH-y) (IH-aa) 
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X|£5 2 



mm&2 7 

Xg5 3 

M»;2 0©Ig4 ST^btLS^fedH-vO^^tt^*. 0.01-1 ^i:. 
L< fiO.Ol Sift^Rfl lO%'*7^£MO)/£*t&*^©#ariN 7KSt#H 

o'c-iocc^f^m, 0*L<tt4o , c~8o'cora©aLST?io^ra~5 

Ltlis 093.fi THI\ 1,4-^^f-^s DMf\ DMA, DMSO, 

^<y-£>\ h/wc^ ^rv-vy, ^nn^y, ^nn^A, VSEHkBkM* 

«3£fe2-8 

flS-g-ife(IH-ai0f±«TOXS-C5!l3ti- 5 r. £ 5 D 
Xg5 4 

^it&2 7©Ig5 3^fe*L5^*ClH-aJ0i:flS'fr*<XXI)*fctt<b"fr*b 
(ffl-ac)£#3r^-C#3 0 





R 17a L 
(XXI) 

R 29 CHO 



(IH-ac) 
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OCH3 PCH 3 




I&5 5 

JKJfifel 6©It3 2-C#btb5>fb^(IQ-q)^VVT^ 1 lCT 

2 3 £ EfcftKfS&f? 5 £ <b i D x <b^W(EQ-a)Sr#5 - i 3 0 

is 5 6 

fc£*aQ-a)«r*fiHt*Jtt 1 ^ 1~5 ^*^M#4T> 1-5 
(XXIV) t ii^ 0 < C-200 , C©n©JBA"C 10 #M~48 r. t IC «fc 9 % 
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^f-y, DMf\ DMA, T 

LTtt, Wx.tf b v 5 y tvu^^r 5 try 
nm y y £^ ^.mt-r fcmik% y$j». 
w bin. ■frT?t>**flrt- h y !>A^fc{±7K*» y a 

Ig5 7 

. Xg5 8 

Mjtjfe3 0 
XS5 9 

flS-a*(X4)i:^4fc(V)Srffiv^x«3i*30XS5 i H**EJ&*rfr 5 £ i lc 

^fl*aH-adl4^'TOXmt?l»3aEi"S - 1 a 5 T?£ 3 0 

0CH3 P CH * 




OCH3 HN-^V^"° CH3 




(II) (IQ-ac) 

NH2 

1 



nr v-r' 



HI61 r19 ^ 




(IhUrf) 



TM6 0 
XS6 1 

-ffr&te(IQ-ac>£/flVvC, SSJSfe 1 (OTM 2-1 ^fcfiXa 2 - 2 £ Efi&ftRJfc 

-39- 



WO 2004/029056 



PCT/JP2003/012158 




(IH-ah) 



-rk R2&£xtR i9 tezti^tiMmbmmx*hz>) . 

IS6 2 

®Bf?£3 l©Ig6 lT'#bftMfcl^(IH-a£)£^-C, Mitfe2 7©Ig 
Miffe3 3 
X@6 3 

Mit&3 2©Ig6 2-e#b^c>fb^(IH-ag)^fflV^T, 2 7©Ig 
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TM6 4 
IS6 5 

L < nmU.X\ 1-48 B»|RI % # £ L < ft 3-5 BSflB«Hl-^5 ZkKX*)^ it 
•3^(IQ-ae)%#6 r. £ 5„ 

Mli Ltli, 0iRfrf 7VK THF, 1,4-^^f- ^ DMF\ 

DMA, DMSCK 1<\ h/l^y s ^nu^y, ^on^ 

/K ^^/VJi^V^h^ -?v/</sk jy^vt' 
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X@6 6 

ftl^t>ClQ-ae)&;B^-C, iHiiife 5 (DXU 10- Ik mMtefrfoZft o ^ b\z.£. 
V > fc£fe(IQ-a£>£#3 ^ <b JJS-C* 5o 
Xg6 7 

fb-a^GQ-a£)&/BV^ SSBt&c 1 <PX@2 - 1 ttlilg2- 2 £ ^^SJS 

mm^3 5 



(5^ Rifei^RZfi^tL^Bfiiail^aX'feS) 
Ig6 8 

$SS5t&3 4©X@6 5^b^5^feaQ-ae)?r^V^ U^ife 1 ©X^ 2 - 
-fb^tl(IH-ak)f^T©xmx^5t-rS r £ 5„ <fb<8^(IH-aj)H: 




(IQ-ae) 
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X@6 9 

-fk-g*(n)i i~io Hii, ff* l< » lb S^^b^(xxvn)^ffiv^r. jgiat 

Xg7 0 

fk£4Kx6)£ i~io a a, 0£ t< t4 2 ^fio-fb^(xxvin)^v^ mm 

m 1 ©It l b mifc5J&*ft 5 C £ \z. i 9 Jb£#>ClQ-ah)&#5 - £ 5„ 
117 1 

ft^%aQ-ah)^V>T^5tfe 1 ©Ii2 - 1 £fcf±lS2 - 2 
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OCH 3 OCH; 



HN- \J^ 0CH3 HN--\jr 0CH 3 

r16 °tV" XS72 Rl6 °2^V !t 

(X5) (IQ-ai) 



NH 2 



R' 

37 2 

©ttjstfi$?3-K>*^ *j-fn***-^ i?ry*?^m. &*L<t±B-io 

X^7 3 

fcfrS^fcfcilK fc£*(IH-a])&#5 

aKjfe3 8 
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JM7 4 

W&mi 1 <DTM2 4-C#btl5>f^fj(IQ-o)^^^*> 1~5 ^fis & 

$. l < ft 2.5 ^ fio* !7§Stte£!|-e o^-ioprw^o^gt?^ u * fc* 

*J£tt&&£: tt^ 08*.tf$**7vl<«— ; r/KTHF, 1,4- DMP\ 
DMA, DMSCK ^Vi?^ Ww^, $r*sW^ nxi * 9 ^pp^/V 
AWfctffe*^ ^H^fi^-C*^«?i^UX^V^^ *T?t> THF #0* 
LV\ 

ft> if»-et> 9-#7t?V* n [3.3.1] S-rvtmti. LV\ 
Xa 7 5 

^#)(IQ-aj)^rfflVN-C, S^itfe 1 ©It2- 1 ^fc«Xa2 - 2 
MStfe3 9 

^«bOH-aii)f±«T©XST?»l5S1-5 - fc^-C* 3 0 
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OCH 3 




IS7 6 

Mit&3 4 ©IS 6 4-C#fe^^'fb^(X5)^Stt^^ c t , x 1~3 ^fi, 0* 

^n^e^Ji: LXfts «^H**sN-^n*^r4 <»>f S K 5,5-^0^-2,2- 

U-Ctts THF X 1,4-v^^f"^ DMF, 

DM^ DMSCK ^yf^ Jf>/l/^ v 5 ^ o p ^00*^ 

A, Mfc^S^ ^*/-/V\ m^y-zK yo/V-zK 

IS7 7 

Ig7 8 
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(IH-an) 



(IH-ao) 



JM7 9 

03: t < n 2 ^i^^-a-^ODax) t ^M~l50 o Ctf>P£<£*g.g-eKJ& £-£5 ^ k 

Ltlt i^tf v^?vi^~7VK THF, .1,4-^-^1^ DMP\ 
DMA. DMSO, s<is"£v^ h/^^x ^^V^ ^aa^^y, puvft/U 
A, ffli&fb^^ 1,2-v^ ^/-/K a*y— /K :/»/V—/K 



(5t*K Ri*3j:^R2fi^mStii3i:lsia-C*feS) 

xms 0 

< fi 14(TC-C\ 1~48 B#|?^ ff* t < « 3~5 B#P^KJ&£*;/t^ TOttmjSR'K 
1~3 S fi. 0 £ t < ft 2 ^ *tf> t K 7 £ $ *3 - £ J: 9 f b^feClQ-al) 
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DMA, DMS(X ^O^y, h/i^i^ *ci/Vy^ ^no^y, ^pd^ 

a x Mfl^Sfx y*/-/K yn/V^/K 

X^8 1 

5£«HfiK8u iti&> ttffl* ftjft, 

icft^-rs r £ ft < &©£j£Ki&-f 3 ^ t hX%Z> 0 ^Wtfitte^tf 
h y 7/Hfc^#ffl£*L5, flaRtf, *^B!J KV^y, 7;vft KVv^^ 

Hi t-CtSoSfe^o V FUifls \tXWHl : T h^Kn^-V^-X (Tetrahedron 
Letters) , 37 40 7193 H (1996 ¥) #] IBitf)^ 2fc-?M5i U 

« ^ K <fc o T # b *L 3 fc^CD <DM&MZ%1~8$: i-*-T c Me fi 

^/Hfc* Et n^/i-*, J Pr KM y^n tW^-To 
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ftsfttt* 





— NR 42 R 43 


160 


t(K) 


161 




162 





W^b-a^ (i) ©lsga^^^:ov^-cl^»M■cllLWi-*. 

Bruns b <£>^& [*^a7-77'-7 :3 Pv ! - (Molecular Pharmacology) s 
29^, 331zH (1986 ] tej&WSfc&SrAJfcTfr ofc„ 

7 y hil&ft&> 50 mmol/L h V *(t Kn J-;V)T ^/t* 

y-imm. TrisHCl<!:lll&-r) mm (PH7.7) #9 ho^^t 

>fif-. (Kinematica M) £ffl^T»Lfc 0 «$&i£'k;£$iL (50,000xg, 
10 #|H!) % #PjtLfcM#Jtl^4^50mmol/LTrisHCl gflffJKSrJDx.Tf¥SKB 
Us P^jfrfrSHiSrfTofc. #&*ifc&teifcJKW^ 5mg /mL©*& 
i 5 IC 50mmol/L Tris HC1 W&WL ClOmmol/L HMfe-r^JfeS'S' A N 
7f/^yf7^ — if 0.02 Wmg (Sigma *±®D «r£t?] SriPx. 

±B©«f«Ufc«lfiBHI« lmL A -CflHULfc CGS 21680 

Tx/^^:40 =fra— U— /mmol;=3-— -^y^^f - =^!J7 (New 
England Nuclear) *±M [If ■ Vv—Tfr • ^ • ? T~ 7= • T> K • 

cx^ y ^ ^ /W -fe 7 r>7M 5/ ^ * (The Journal of Pharmacology and 
Experimental Therapeutics) . 251 *K 888 M (1989 ¥) ] } 50uL (ftftft 
g 4.0nmol/L) tfitfWWbfr* 50uL »xfc 0 a^Sr 25°CT' 120 
mLtc'&, tfy^WmWfo (GF/C ; Whatman #M) ±-e&jfcR5iatiaU flt*> 
K« Lfc 5pX © 50 mmol/L Tris HC1 3 WBdfr U^<» #7*«&3£il^ 

^VT^A/l^U i/^J-U-t- (EX-H ; ?P»IIIIS*±$D ftJP^ 
Jfeittt*4r«E*5/^V-t/a^*$r^— (Packard tfcK) -C$!l£Lfc 0 
WRft^*©AaAiW<WS^ ( 3 H-CGS 21680 fc«^5ia#*o3Wi»4 

= {1 - (X-Y) / (Z-Y) } x 100 
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(&) (Z) tfi % WR^«J*#&T-C© 3 H-CGS 21680 

(Y) tit, lOOpmol/L ^n^yWfy^ 
(CPA; Sigma tfcK) #&T"C© 3 H-CGS 21680 H#ttltlMk*T*«>«. W&tft 

&Tx*<D&&m (x) i h:, £mmm<Dtm<t&®&&TF?<o 3 h-cgs 21680 g 
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*tejL3ifciJj*i-5£A (Mz.i*'*-*>y^m. %A&m%&*$ttm%m. 
mkW2 cgs 21680 * v-:/^- omm) fc*H-5ftMB 

lltfeS. CGS 21680 (Try Au££ft#ftX) SrW^rt^Jft^i-S <b s 
r TV 9 SV AuMtto&it \sX%WMtW-<O^Wft&U. (medium sized spiny 
neuron) fcfctt***/* (GABA) fM^flHWtt^^^^tWW*^* 
^— • ^"3^ * =-a.—u^-y(^-'y^ (Journal of Neuroscience) % 16 % s 605 
H (1996 ] . ro^tf^ 77/ AiAS^f^lB^fii^^b^ 
16ti&m^<D GABAfNBi4#S©a*fcflgiitt^tRtBL,-t©jfe*> CGS 21680 

5 ddY 56^** (fttl 22-25g, 0* SLC) & 1# 10 E5/BVvC^ 

^^rtTofc. CGS 21680 (RBI tfcfiD {jmSmtW fci§#U 

10ug/20uL & v * *MF*) K&A Lfc 0 W8tfb£fcH: 0.3% (20) 
y/Ut^^y^-Voi-h (£Ht, Tween80 b&t) {±MMM& 
U) T-raLTffll^Co CGS 21680 SrJB^rt^aA"t*5 30 #!&fc s 
fe*^tfSS»?S*yi:HLft»'fb^ftSr-&**V^^ (0.3%Tween80 ^^TSWtK : 
*» £^ft^«Pt^-Lfc (-^^MlOgfcfc^ O.lmL) „ 

1 B#FbTO- 1 EET -oflS $ 4.5cm, fli 1.0cm ©SifffclSeTfcT * U A-i^l^t--^ 



i ioi *^u^-^=rof03essp 



737 




0 




1 
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t&RfcfcK^tt*:***©^*: 10»«±«t>x &RJ*8f 


3 




4 


©ttRfc'&WBttfc***©*^* 5fJ>0UL 10 
*Ktt*M*B»IW#l0»EJUb. 


5 





•61- 



WO 2004/029056 PCT/JP2003/012158 

^(D^mt i m 10 m<D$ ? vf*s-* =» r sr-frw- Uto & cm so ^) 0 
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10 
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PmM3 A?-^^y^**f f A' Cl- *f-A~4r y * -/W,2,3,6-7" h? t Kn f 
Wis (MPTP) fela*^-**? h] WSttSftsJS 

fc^o aws^^-m y&mmx*h% 1-^^-4-7^-^-1,2,3,6-^ h 

7t Knt'yi^y MPTP kW&ir) *WkWtZ> fc3ttRWft!Mt-***3R 

K/n°* • (9 N » . $5M^£r^1- 0 MPTP «ktt 

^•t^at^' Tftf^. — • • ' (Proceedings of the 

National Academy of Science USA) , 80^. 4546 H (1983 ¥) ] , 
^tyMillltlLIOlii^ll: MPTP ^.fc ^-^vy^lK 
<t b ftT V n 5 [~ a — n -fr-i s. >X • V ^ — (Neuroscience Letter) % 
57 37 H (1985 ¥) 1 . 
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2~3 W$fr<omm^^--tty y (M300-375g, B#^VT) 11¥ 4 

wm^xmmzftttvito mptp (rbi &m %mm&m£M* (Kummft 
m)fcmmu2.omgfkg% 1 0 10,5 Braa^^—*** h&Ti-s-^bfc 

Kiffll^o 0.3% Tween80, 10%^ affiOfcmWiXmm&b VXft 



l 2 3t ^ y ^e^MS^ 





^37 
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Eft 


^> 




























EST 
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EST 




mm 










E# 












0-17 £ 













(Sign-Wilcoxon test) ] 0 ^WMWi&^^X t>l*®tfb£«^l¥ 

\Y&*tvn i> 76, 8 ste^^— ^e-fes/ b mptp fef/^-^vyy^* 

mmmyokLX&s adYmtttt^* (#:Jl21~26g, B^SLC) £l$10 

mx&m ufc 0 ihi^w^to, ^&23±i^ mm 55±5%<D»^-eim u 

mm^Lt^o mmt^m<D^{Z.mVXn, 0.3% Tween80 m«lt, 
^miBtF^P^^P^tfCc 0.3%Tween80^W& 
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lOmlAg iPg4Lfc 0 ^»B#IS©ffl£ttParsrilt©#Sfc [T*-*>f ^ • ^ 
$r —fi/ b i~ V • f • 7 7 =» ^-Y "t" ^ — * ^ • T * "fe 9 t°— (Arch. Int. 
Pharmacodyn.) , 229 # N 327-336 H (1977 ¥) ] tfCtfiofc, -fftfc>*>> 
SMT^ y/V»OP31S^7Kfflf 10cm, 25cm) fc, 7ki& 23±l < t£>7k£ 

9cm tlctv-)^!: 6 £|W8cj&MI:fc, zMf f ©AtKE^©"^?*^ tK 
»^e>J6nJ:5 fc&^EJStfS 1~2 ^i^ii"t-Si:-e©S!it 
?|ffi«2^1IU, *<D&<D4&m (240 #) fcfcttSj&gfrSi 
£^ £ ftfro fcBftH (^»B#P^ : ff »WI6S) £#¥&-eft$!l1-5 HiiUot 
frofc, Brty XA©#«&A|>ft<i-5fc«\ l m 10 m&irMti^Wl. *F'& 

Steel-test ScSr^TtTofCo 
ffc£®7 1, 8 3, 8 9*3it^9 4lCf± lOmg/kg gB WB#H1<DW 

t/iii^^fcbtifc, r r. b fcitfc&m m ^irti t> , a^s 

(10" 7 mol/L T? 50%Sk±<DmW) ^UT*5<9x Asa^I 
f^li^p offrB <D m fc: f±-jR W*B BM4#S«> h titc 0 

W^IB (learned helplessness ; LH) ^tOf^ffl 

HRftttfc l/Ctt* SD 3M£t*7 ^ b 220-320g, 7 ilffc, B^-y-/U 

^!)^»*) ^ IP 10-15 ECT-ratfCo fiifl!F B Wll ^.22-24°C, 
«£50-60-%©»4fc£-efi3WU i? (CRF-1 ; tyxy^^ifli, SOsC) *3 
«t^(7K^7k)fig*^TO^^c 0 ^jb\^;^^^t^^2 0 5 FRKFRl 

3*gHRggfcLTW\ Vtf^S'^^fi (TK-401S ; UNICOM 54, =P 

T, Zti^tMOUMfc 1 BE-f 07 y h SrAftfc. 2 o<D*:Min<Dnm (22 
x 20 x 26 cm) «\ f—frWofiUf V y Kd> fe ft 5 a y * (1.3 

mA, *?yV7*;vmm SrA^t 5 £ 5 lEftoWS. 
AHTV^S^fi 50 ■^MT?fcS^ 3^br*-^«ftifcJ:5 9^yAftmSi* 
K (10-90 #) i:7^Mty-t7, (10-90 tJ?) ^i t 9 25^P B 1 

3jS|SI»^ffift«*'> 3^ (inescapable shock ; DSS) ^^(tTV^S^^ft 

1201, Maier f>0*| [^^-^ ■ ^ • 3^77^ • T^K • 7 
-Y -J'fsjV - t^na S?— (J. Comp. Physiol. Psychol.) , 85 581-592 
H (1973 ¥) ] 33 £tf Geoffroy £ Christensen <D*1fe [ K9 y ^ * y fcT 

(Drug Dev. Res.) ^ 29^, 48-55 K (1993^) ] &^=F3£H 
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**t*^ urtiFRi c^if-« <9 &&-c 5 mj^^y v ytmonmmn 

Lti^t, 0.6mA ©*ft5/a 6 ^>RIAW$^5. ^1f-?> J «ft9 

SrlIiI<DftfTi:i-5o fcot^ttlO^&fc:****,, roWri; 15 E*93gi-) 
3&*&7&it*lfc UT FR2 ( 7 y b 0.6mA ©ttfcV ay^^ 10 ^11 $ ft 5 . 

3 yfHWk 0. 5 ®ffl<Dmm*i$^Xs 7yH: 0.6mA Otlftt V a y * 
# lOMIAf^HS. Rh& HaoWfri: U ^©Wff* 5 i5fMfctJ:te*S. n 
©Wff * 15 HIIfeQ ili") £HI&Lfc 0 051RlS<&¥!l£tf:, FR2 fc&ttS 2 0© 

IbBB$ (Escape response %) = (|Ee8fifc5bKfT»/15) x 100 

Sb^ (f$^;j£lij^(Intertrial response %)) tt\ i|f #3Itb^!ICPsychomotor 
stimulant)^ ©JgSi: Ufc 0 

WrtT8®W)& Ontertrial response %) = (f&«#tttfe/15) x 100 

jE«»I»» <t IES Affift«<^£ Student-t T'^S U IBS Affif3*Hai¥ fcl* 
*^*^#*©@a*feitJ^Wi^8bst5©3iSr Steel J: 19 #mtbifc&/£ 
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ymo ^mm^^xmmx^ 5 0 

^10^!), 1-50 mg/kg Sr 3~4IU^{tTg^-rS^^^ U\ 
SXTfcMMWis £Tt§mim*7fii- 0 J H NMR Mfey*-? fc*5V»-C£*«&*1- 

S-T^/^-^U/^-T-^^^VlU^lMJT^nll.S-clt'y 5^ (ft-S^l) 
7.^ qo-5-(3,4-i?^ h^r^y^^T 5 /)-2-(2-:7 U A0[l,2,4] YVT-/v 
[l,5-c]t°y SS?^ (flS^*G, 500 mg, 1.17 mmol) & THF (5mL) t»#U 
7x=/V*!)i (213 mg, 1.75 mmol) > 7*=W7-f ^7^!) 

p 1; K (25 mg, 0.035 mmol) 33 £tf 2 mol/L j^R^ h U !7 (2.5 
mL) SrJn*.* 9l*W»afcLfc. KJfc»c&*fi*-?)fr£lU £*fck&flJ*. % ^nn 

m^^om^mm xmmu 5-(3,4-^^ f ^^y^/vr 5 ;)-2-(2-7 y 

;l/)-7-7x=Ml,2,4] b V Tyn[l,5-c]try 5 v 5 ^ (424 mg, 0.99 mmol) £££ 
T^tvy r * t LTW 85%T*#fc 0 

#£>ftfc 5-(3,4-v^ h*i"<*i?A'T 5: /)-2-(2-7 JJ /I/)-7-7x=Ml,2,4] r 
UT/n[i,5-c]tr5 5^*rfy7>^-nSfflfe (3.0mL) fc^fl?U T=y— A' 

(541 pL, 4.95 mmol) *5 itf b 3) 77M-n ^ * V^;V^m. (230 pX, 1.98 
mmol) &#P?U ^-C4B#p B W#Ufc 0 1 mol/L 7»fb7- h !? !7-M< 

aaifc^ «ffT-c«itufc 0 ai^^/-/K-byf*v^3>fU ft 

(168 mg, 0.606 mmol) £6feilft£ LTJR*61%-C#fc. $fetC N ft 
1 ©6fe@ft£** / -Ai 9 #MiS& U ft£4fc 1 & & UT#fc c 

!H NMR (8 ppm, DMSO-ds)- 8.15 (d, J=7.9 Hz, 2H), 8.04 (brs, 2H), 7.95 (d, 
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J=2.0 Hz, 1H), 7.55 (s, 1H), 7.4-7.6 Cm, 3H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2,0 Hz, 1H). 
Mass (m/z): 277 (M + ). 

IR (KBr, cm 1 ): 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
MM : 218.5 -219.0°C 

5-T 5 y -7-(2-*A< 5 ;vy * =/U)-2-(2-7 y /^)[1,2,4] h y T y n [l,5-c] t° U 5 5? 

y Wfc-3^2) 

-fbfrfcG (5.00 g, 13.0 mmol) £r THF (100 mL) fc^flfU H/V^^i 
-71^17^ (2.50 g, 16.7 mmol) , \? * hV 7x=M77^y^7^!)i^ 
pUK (680 mg, 0.970 mmol) *5 md/L&SW- b JJ !7 AtK^ (25 mL) 

f-/W5>»«"«aS0 -C^SL, B-(3,4-^> h^^^^T^/)-7-(2-^5^7 
;c=/V) : 2-(2-7 U /V)[ 1,2,4] h y T^n[l,5-c]t°y 5i?y (4.95 g, 10.8 mmol) £ 

5-(3,4-vM b^v-^^^VT5y)-7-(2-^/W^/^7^=^)-2-(2-7 y 
;v)ll,2,4] HJ7/o [1,5-c] bf y 5 b JJ 7J^nW^SSt (32 mL) \z&m U 
h y ? ^XjUftym. (2.4 mL, 26.8 mmol) £2)f]X^ ^ifti* 12 l$|lQ9t 

WLtZo Rf&ifc&*#Lfc* PO*Mt*tlU 1 mol/L Tklfeft;-?- r y !7-M< 

"t?»«l Lfco a n */V^T? Hfa U-V a^U 2 (1.74 g, 5.70 

mmol) &&£mftkLXfflto £ »«SrlfcBETT?«JtL % RSESr^y* 

;7Pn7jvW»t 2 mol/L T^^=T-^ ^ / 
-A-©»friSaSD "CAIH4U {b^2 (334 mg, 1.10 mmol) Sr&lR* 63%T?# 

iH NMR (8ppm, DMSOde): 10.20 (brs, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
IB), 7.60-7.90 (m, 4H), 7.31 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 

Mass (m/z): 305 (M + ), 207. 

IR (KBr, cm i): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
TtM^ : C16H11N5O2 • 0.1 H 2 0 t LT 

HSIIt : C 62.47%, H 3.68%, N 22.53% 

tUMlC : C 62.57%, H 3.67%, N 22.80% 
: 224.0 - 224.5t 

5-T 5 J -7-[2-(3,4-^^ Y*%"<W)VT % J * f-fr) 7 * ~/V]-2(2- 7 JJ 

/V)[l,2 > 4]hPTl/n[l,5-c]t?y 5^ Wt£*3) 
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ft&m 2 (250 mg, 0.82 mmol) & THF (8 mL) MJyl'T 3 

y (164 mg, 0.98 mmol) fcJnjfc N SHfC 2 B#|fl«# Lfc 0 r V T± h 

^yimit^mi- hV$J* (521 mg, 2.46 mmol) Srfln&s 5 B^SH* 

Ltz a Rfofa \z.'U iT7 y K AG1X-8 l/^v W ^7 y KthSS. 2.0 g) 

feiVT^rt WW (V^-T/WKy y^tfcHs 500 mg) SfSPx., 
*HScffi# tfcS.itia Lfc 0 M£M)£TT-ML,M£T-fe h~ b U M3 mL) 
£ *M e>^—7VV (10 mL) Ol^Ii t> WUJI 3 (80 mg, 

0.18 mmol) £ 6 i L-T« 2 l%"t?#fc 0 

iH NMR (8 ppm, CDCla): 7.64 (d, J=2.0 Hz, 1H), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, 1H), 7,20 (s, 1H), 6.88 (d, J=1.6 Hz, 1H), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

1H), 6.72 (d, J=7.9 Hz, 1H), 6.60 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.86 (s, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

IR (KBr, cm 1 ): 1660, 1610, 1512, 1417, 1240, 759. 

7C§Sf&#T : C 2 5H 2 4N60 3 t VX 

: C 65.50%, H 5.47%, N 18.41% 

: C 65.78%, H 5.30%, N 18.41% 
MM, : 168.0 - 168.7^C 

mum* 

5-T 5 / -2-(2-7 y /V)-7-{2-[2-(2- 1° U iW^/l'T 5 / ^ ^~MIl,2,4] 
fP7/n [1,5-c] t° iJv^ tffr£4* 4 ) 

mum 3 1 ra«**»*ffiv\ ^vh]) a/7 % ?vv-2-(2- try s**> 

(lmL) t^yya^n-r/v (4mL) OftS'jffiKJ: f TfltAU fb£ 
ft 4 (50 mg, 0.12 mmol) &&e,&ifl t LTHK^ 'l5%T?#fco 
iH NMR (8 ppm, DMSO-ds): 8.42 (dd, J=5.0 Hz, 1.6 Hz, 1H), 8.18 (brs, 2H), 
7.96 (d, J=1.6 Hz, 1H), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H), 6.74 (dd, J=3.3 Hz, 
1.6 Hz, 1H), 4.00 (s, 2H), 3.00-3. 10 (m, 4H). 
Mass (m/z): 289. 

IR (KBr, cm 1 ): 1663, 1606, 1558, 1417, 1326, 773. 
5u*##r : C23H2iN 7 0-l.lH 2 0 t LX 

m$M : C 64.09%, H 5.28%, N 22.50% 

H#-fB : C 64.05%, H 5.42%, N 22.73% 
jgbft : 179.2 - 180.0°C 

5-T 5 J -7-[2-(4-^^/V^7 W-l'^i As* f-Ztiy ^M-2<2-y V ^)[l,2,4] 
hVTV*x2 [1,5-c] tf y 5 W • 2 £g& 0fb£4fe 5 ) 
jt^2 (250 mg, 0.82 mmol) THF (8 mL) fcig#U 

(112 mg, 0.98 mmol) *3iOW» (200pL) SrJP^.^ 1 H#W8I# I, 
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ito BLfcmz. h y T± h Jci/frmikfrVmi- YWJ* (521 mg, 2.46 mmol) & 
Mx., g^T'16Mm#bfc 0 SJSt(C/Wt7'> KAG1X-8 V&V 
7>yK*±®L 2.0 g) ^Dx., MUX-m&MW^t^ itiiLfc. «?r^JETT' 
itfSU aj£&*nP7MoM^S?Lfc^ ^n!) Kl^v?^ (850 mg) *5J:tf 

^Dt^t'y^yv^y (-yy-?-T^V } ) yf-tiM, 850 mg) 

O^i^/^^^^n^fc 0 # bfltcmfc*^* J (10 mL) t * ? J —fr 

(10 mL) ©Mli:Offfe B B ts te£^5 (217 mg, 0.45 mmol) 
in t LTIK^ 55%T*#fc 0 

iH NMR (8 ppm, DMSO-cU): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, 1H), 7.83 (m, 
1H), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, 1H), 7.18 (s, 1H), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, 1H), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 (m, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 1651, 1639, 1632, 1612, 1558, 1512. 
7D*##T : C22H25N7O2.O HC1 • 0.2 H 2 0 t L-T 

mmfe : C 55.13%, H 5.94%, N 20.18% 

f|-gj( : C 55.05%, H 5.75%, N 20.42% 
: 253.0 - 253.4°C 

5-T ^ J -7-[2-(3,5-v>y y^-y^y^JVT ^ / * zc~M-2<2-7 D 

;0[1,2,4] h V T^n[l,5-c]tfy • 1^^ (fc-3^6) 

^ ffl£TVmmV1t^ M&THF (3mL) b 9 M V^n \?;V=.-*r>V (10 
mL) (Dn&mM£ 9 n^n% U 6 (152 mg, 0.30 mmol) & &&&n% t L- 

TAX* 36%-C#fc 0 

iH NMR (8 ppm, DMSOcU): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
1H), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, 1H), 7.18 (s, 1H), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 6.45 (t, J=2.2 Hz, 1H), 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 <M + ), 288. 

IR (KBr, cm 1 ): 1660, 1639, 1622, 1583, 1458, 1419, 766. 

Ttmftffi : C25H24N 6 0 8 - 1.0HC1 • 0.1 KCH 3 ) 2 CH] 2 0 • 0.6 H 2 0 t LX 

MM& : C 59.87%, H 5.30%, N 16.33% 

*HH([ : C 59.82%, H 5.41%, N 16.35% 
: 213.5 - 214.3'C 

5-T =• / -7-{2-[2-(N-Tirf-/VT y )i^-/VT 5/^ f/V]7x=M-2-(2-7 U 
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;v)[l,2,4] f V T y p [1,5-c] y 5 • 1 7 ) 

JETT« Lfc^ H?S£-f y/P \f;VT;^-JV (7mL) <fc »9 B3&b b b U ^ 

^7 (187 mg, 0.41 mmol) IrS^i: tTlK$50%t1#lfc o 

iH NMR (6 ppm, DMSOds): 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, IH), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.22 (s, 

1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 (M + ), 289. 

IK (KBr, cm 1 ): 1637, 1597, 1508, 1417. 

TcMftft : C 2 oH 2 iN 7 0 2 - 1.0HC1 • 0.3 <CHs) 2 CHOH • 0.7 H 2 0 t LX 
MMW : C 54.61%, H 5.45%, N 21.37% 
W-jMt : C 54.75%, H 5.67%, N 21.38% 
: 230.8 - 231.3°C 

5-T 5 / -2-(2-y V ^)-7-{2-[3-(2-^-^r V t°a y A^-fxx t'^T 

/v]7.c=M[i,2,4] h y TyD[i,5-c]t°y ^ • imm. uk&ms) 
mnm 3 1 mm^m^^\ h y 5: i-(3-r ^ y tvu)-2- 1° 

SrJP*., ^JETT?^L^ y-/> (5mL) J:5ffife*U flS^to 

8 (174 mg, 0.34 mmol) Sr^fe^ LtHX$41%t#fc„ 

iH NMR (8 ppm, DMSOds): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 

1H) ; 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, IH), 7. 22 (s, IH), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 4.23 0>rs, 2H), 3.34 (t, J=7.2 Hz, 2H), 3.24 (t, 

J=6.4Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M + ), 289. 

HI (KBr, cm 1 ): 1684, 1670, 1662, 1655, 1647. 

jtmftffi : C23H 2 5N 7 O2-1.0HCl • 0.4 C2H5OH • 1.4 H 2 0 t LX 

HSMi : C 55.77%, H 5.88%, N 19.09% 

H-M : C 55.88%, H 6.15%, N 19.16% 
jgbft : 153.5 - 154.2*C 

(±)-5-T ^ J -2-(2-7 y 7^)-7-{2-[(2-y b dr^-1-^ fvWn?vV)T a 

^/v}[i,2,4] h y r i/p [1,5-c] t° y 5 v 5 ^ • 1 (fta-ft 9 ) 

*u W&yxm^tz.^ y/p tWT/V=>-^ (7 mL) «£ <3 U 

ifc-u^) 9 (66 mg, 0.15 mmol) £ fife^ £ LTUX^ 18% tr#fc 0 
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*H NMR (8ppm, DMSO-ds): 9.43 (m, 1H), 9.01 (bis, 1H), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, 1H), 7.24 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.24 (brs, 2H), 3.80 (m, 1H), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5:2 Hz, 3H). 
Mass (m/z): 289. 

IR (KBr, cm' 1 ): 1668, 1654, 1641, 1616, 1558, 1508. 
TD^flr : C 2 oH 22 N 6 0 2 - 1.0HC1 • 1.6 H 2 0 t L-T 

MMW : C 54.03%, H 5.72%, N 19.00% 

l+^ifi : C 54.14%, H 5.95%, N 18.94% 
: 178.9 - 179.7^C 

mm o i o 

5-T ^ ;-l-(A-*;V%;V7^-jv)-2-<2-y V /V)[l,2,4] h V T^n[l,5-c]fc°y ^ *J 
V «b£fcl 0) 

/V#7Rtett*.-CKJfi:*:fTV\ 5-(3,4-v^ b^rv'-<>-v ? ;VT^/)-7-(4-^5/V 
7 ^=/P)-2-(2-7 ;k)[l,2,4] h U T y p[1,5-c] t? y 5: ^ (4.27 g, 9.34 mmol) 
& SfeT^/K? T*t LTlW 75%T-#fcc 

Wfetlfe 5-(3,4-^^ b^V^^v J ^T5/)-7-(4-7jN/^?/V7^=/V')-2-(2-7y 
;v)[l,2,4]MJ7yp[l,5-c]^y $v^£I»t?vu (200 mL) fc&#U DDQ 

(4.24 g, 18.7 mmol) fcjp*., 2 Lfc 0 KJE&«Sr*»Lfc^ nn*/>A 

-C^LT, 1 m6UL*K{b^MJ 7 AtK«X'» LfcflU =£8Ui 

DfaWi/syU -fb-^ftlO (2.59 g, 8.48 mmol) ^6WiL« 
91%-e#fc, $ fe 1 0 / — /WJ; 5 U £ LT&fc. 

iH NMR (8 ppm, DMSO-de): 10.09 (s, 1H), 8.36 (d, J=8.3 Hz, 2H), 8.13 (brs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.72 (s, 1H), 7. 23 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M + ). 

IR(KBr, cm 1 ): 1655, 1614, 1604, 1575, 1427, 1209. 
7G*£tff : C1GH11N5O2 • 0.6 H 2 0 t LT 

MMU ■■ C 60.79%, H 3.62%, N 22.04% 

SrjSft : C 60.79%, H 3.89%, N 22.15% 
MM. : 273.5 - 274.0°C 

mmm 1 1 

5-T ^ / -2-(2-7 JJ /V)-7-{4-[2-(2- 1° JJ sWa^/U-T 7 * =MU,2,4] 

MJ7yn[l,5-c]t c yv^y 1) 

nhfhtz.m^mn^r^ h= b y ;V (3mL) £ V^o tf/t^-TVl/ (10 mL) 

©jl^jSK £ 9 #J£i& L> fc£>4& 1 1 (90 mg, 0.22 mmol) £ & &M £ L-TUX 
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m NMR (8 ppm, DMSO-de): 8.48 (dd, J=5.4 Hz, 1.0 Hz, 1H), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, 1H), 7.57 (s, 1H), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, 1H), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass(m/z): 411 (M + ), 290. 

IR (KBr, cm-i): 1664, 1602, 1560, 1421, 1178, 765, 744. 
5u|f##r : C 2 3H2iN 7 0- 1.5 H 2 0 t LT 

UMI : C 63.00%, H 5.15%, N 21.96% 

tUMt : C 63.00%, H 5.51%, N 22.36% 
Sfe/S : 159.8 - 160.5^ 

mmm 1 2 

5-T ^ / -7-[4-(4-^^/vt e ^7 v^-W /i^ ^):7 ^ ~/v]-2-(2-7 y A0[l,2,4] 
)> V 7/d[1,5-c] t° y 5 Vis • 2 jfiftjft 12) 

&btltM&J&to&^? J -/K20 mL) «fc «3 ffi&iil UflriMfe 1 2 (133 mg, 0.30 
mmol) £r &&&& <b UTllX^ 37%-C#fc„ 

!H NMR (8 ppm, DMSOde): 11.68 (m, 1H), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.22 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M + ), 289. 

m (KBr, cm 1 ): 2360, 1655, 1614, 1597, 1558. 

7D###f : C22H26N 7 O-2.0 HC1 1 LT 

USHKC : C 55.43%, H 5.76%, N 20.53% 

W-jMt : C 55.46%, H 5.71%, N 20.58% 
jftj& : 265.0°C 
1 3 

5-75/ -7-[4-(3,4- i? * h * ^ ^ 75;^f/V)7i = /W]-2-(2- 7 y 
/l^)[l,2,4] h y 7 y n [1,5-c] fcT V 5 V • 1 SRfctt (f 1 3 ) 

mmm 3 1 na«wt#ifc«:jBv\ 2 sr<b^» 1 0 fcft*.TRj&fcfrofc 0 

&k^9J—fi> (10 mL) iUIMSiftU Ml3 (212 mg, 0.43 mmol) & 
efefefii UTlR^53%T'#fc 0 

*H NMR (8 ppm, DMSO-de): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs, 

2H), 7.95 (d, J=1.7 Hz, 1H), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, 1H), 7.24 (d, J=1.9 

Hz, 1H), 7.21 (d, J=3.3 Hz.lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, 1H), 6.99 (d, J=8.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, lH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 

-73- 



WO 2004/029056 



PCT/JP20O3/012158 



3H), 3.77 (s, 3H). 
Mass (m/z): 456 (M + ), 305. 
IR (KBr, cm 1 ): 1643, 1598, 1520, 1425, 1026. 
jtmftffi : C25H 2 4N 6 O3-1.0HCl • 1.9 H 2 0 • 0.6 C2H5OH t LX 
: C 56.44%, H 5.66%, N 15.15% 
tUMt : C 56.72%, H 5.89%, N 15.15% 
BM : 256.2 - 256.8^ 

nmm 1 4 

5-7 5 J -H2--7 y /V-)-7-{4-[3-(2-^=3r V fc'n y S^-l^f y0^n tVl^T ^ / / s f- 
My ^~>V}[\,2,4\ h U 7 % /n [l,5-c] t° y 5 • 1 jfitttt (fls£* 1 4) 

mmm 8 1 mwx%&*^\ 2 sr^w 1 0 u:tt&-cafc&frofc 0 

§f)Hfct4^lr^^ y -/V (5 mL) X 0 U 1 4 (141 mg, 0.30 

mmol) ^SfelS H B 0 i: LT«X^37%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=2.0 Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
jimfiffi : C23H25N 7 02- 1.0HC1 • 0.9 H 2 0 t LT 

MMU : C 57.08%, H 5.73%, N 20.17% 

fUMI : C 57.06%, H 5.79%, N 20.25% 
: 269.2 - 269.8°C 

mmm 1 5 

(±)-5-r ? j -2<2-y y a-)-7-U-[(2-^ h 3-^*3- Mr $ y * 
^/v}[i,2,4] h y 7 s /o[i,5-c] t° y 5: v 5 ^ • i tft-a* i 5 ) 

xira 9 1 mwii5fe i kR^'\ 2 sr^-a*^ 1 0 Kft*.xRj&%ft<oit 0 

&btlfcB&J&Qa&4 "d)VT)V^—)V (3 mL) i <9 #3^^ U 1 5 

(97 mg, 0.24 mmol) £ l/tlR* 29%*C#fc. 

« NMR (8 ppm, DMSO-de): 9.46 (m, 1H), 9.27 (m, 1H), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, 1H), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 <M + ), 333, 290. 
IR (KBr, cm 1 ): 1701, 1635, 1616, 1597, 1510. 
JAM. : 225.7 - 226.0°C 
H»J 1 6 

7-{4-[2-CN-T1r^/VT 5 /)^;VT S J * <?M7*~M*-T $ J -2-(2-7 y 
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/k)[l,2,4] h V TV xi [1,5-c] t° y $ • l HQ^jft 16) 

7 1 mmftjj&zm^ it&m 2 sr^4* 1 0 \^x.xs.m^n^tc 0 

%b%itd&£$M*=z# J — )V (5mL) b4V~7W)V7fl/^<-)\, (5 m L) © 
fi^^tt £ 9 U fc-^fc 1 6 (147 mg, 0.33 mmol) & £ LTUX 

^ 40%-e#fc o 

iH NMR (8 ppm, DMSO-de): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, 1H), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H)' 
7.62 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 (brs, 
2H), 3.39 (m, 2H), 2.99 (m, 2H), 1.85 (s, 3H). 
Mass (m/z): 391 (M + ), 290. 

IR (KBr, cm 1 ): 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
TbMfttii : C 2 oH2iN70 2 -1.0HCl • 0.3 C2H5OH • 0.5 H 2 0 t LX 

HSMfi : C 54.84%, H 5.64%, N 21.67% 

W-JMI : C 54.89%, H 5.55%, N 21.75% 
K^t : 238.5 • 240.0°C 

mn&m 1 7 

5- 7 $ / -7-[4-(3,5- i?/ y f JjV 7^^f;i')7i= A-]-2-(2- 7 y 

/k>[l,2,4] MJ 7 V n [1,5-c] t'Hv'y- 1 £&& (ffr&ft 1 7 ) 

6 i B«fcjfr«fc*J!V\ 2 1 0 fcftjiTKlSfcfTofc. 

ntbtltzU±m*^? /-/^ (5mL) i OBiKM&U fl^fcl 7 (80mg,0.16 
mmol) £&&M&k tTlR^20%T*#fc o 

iH NMR (8 ppm, DMSO-d 6 ): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.0 Hz, 1H), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, 1H), 6.53 (t, 
J=2.0 Hz, 1H), 4.19 (brs, 2H), 4.11 (brs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 <M + ), 305. 

IR (KBr, cm-i): 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
TuMftffi : C25H 2 4N 6 03- 1.0HC1 • 1.3 H 2 0 tLX 

£8Mt : C 58.13%, H 5.32%, N 15.98% 

SfJM* : C 58.15%, H 5.39%, N 16.27% 
BMs : 224.6 - 225.2*C 

mm 1 8 

5-TS J-HZ-fc^^fr? ^-;v)-2<2-7 y/i^)[l,2,4] f DT^p [l,5-c] fc° 3) S i? 

>- (-ft£#a 8) 

ffr£4&G (3.22 g, 8.35 mmol) £ (51 mL) fcjgtfU 2-(3- h V 

=;V7i=/>)-i,3-^^y 7 ^ (10.5 g, 24.0 mmol) *5.fctf tf* h y 7 
^-;Vfc*74 i?$&i?*uV K (590 mg, 0.840 mmol) 9 0#F B 1 
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* ~/V]-2-(2- 7 !) yv)[l,2,4l VVr^n [1,5-c] hT !) $ 5? ^ (4.95 g, 10.8 
mmol) & &&T*;V7 T*k L-TIfc^ 89%T*#fc 0 

#£>ftfc 5-<3,4-v^ h^^y^7^)-7-[3-(l,3-Wy7y-2-'f/l')7 
^=;u]-2-(2-7 V /k)[l,2,4] h 3J T^n [1,5-c] fc°y ^ v 5 ^ (3.09 g, 7.21 mmol) & 
THF (90 mL) $3 «fc t>* 2 mol/L ttK (60 mL) (OU^BKM^L, ^51* 
IffltttLfc. £j&^2mol/L7k$tfb-7-by *A*$gJfc&2jP*., 4fc£ttiU ft 

ETTfclffi U 5-(3,4-^ h ^f<:/ v^T 5 / )-7-(3-^/V 5 * =/u)-2-(2- 
7 y /V)[l,2,4] MJT/o [1,5-c] (2.59 g, 5.70 mmol) £ L 

T JR* 79%T-#fc 0 

#feJxfcft^J£4j5Sri?^ DO^y (63 mL) U SSWtK (3.5 mL) 53 

£0* DDQ (2.59 g, 11.4 mmol) MUX* 2 mmMft l/fc. RJ&WLt: 1 mol/L 

■CMJfaWi/ayU ^^18 (1.11 g, 3.64 mmol) £6£,^#:<i: L-TJIX 
* 64%TM*fc 0 $ b }-v ffc*£4* 18^; D If JtiS U t LX 

#fc 

iH NMR (8 ppm, DMSOds): 10.12 (s, 1H), 8.69 (s, 1H), 8.45 (d, J=8.4 Hz, 1H), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, 1H), 7.95 (d, J=1.7 Hz, 1H), 7. 75 (dd, J=8.9 
Hz, 8.4 Hz, 1H), 7.68 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, 1H). 

Mass (m/z) : 305 (M + ). 

IR(KBr, crn O : 1676, 1641, 1606, 1560, 1514, 1411, 1221. 
5£*£*r : C16H11N5O2 • 0.3 C2H5OH t LX 

Hffltt : C 62.19%, H 4.01%, N 21.88% 

ffl-JMt : C 62.48%, H 4.04%, N 21.95% 
jtt£ : 212.8 - 213.2°C 

%mm 1 9 

5-7 5 J -2-(2-7 y A-)-7-{3-[2-(2- 1" V i?/v)^;\sT 5/^ ^1 7 * =M[l,2,4] 

h y r y p [1,5-c] t° y * ^ ub-^fe 1 9 ) 
. $m&u t mw£jjmx\ \\&m 2 1 8 \z^x^^n^it 0 #b 

/ (10 mL) X. 9 If U tt&m 1 9 (165 mg, 0.37 
mmol) & £ LTJfc* 45%X#fc 0 

iH NMR (8 ppm, DMSO-ds): 8.47 (d, J=4.5 Hz, 1H), 8.00-8.10 (m, 4H), 7.94 (d, 
J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.51 (s, 1H), 7.40-7.50 (m, 2H), 
7.27 (dd, J=8.0 Hz, 1.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.18 (ddd, J=7.6 Hz, 
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4,5 Hz, 1.0 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 291. 

JR (KBr, cm- 1 ): 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
5c*##f : C 2 sH 2 iN 7 O-0.7 H 2 0 t LX 

MWm : C 65.06%, H 5.14%, N 23.38% 

ft-JMt : C 65.14%, H 5.32%, N 23.12% 
MM : 159.2 - 159.4^ 

(±)-5-T 5 J -2<2-y V ;V)-7-{3-[(2-^ h drv"l-y ^^AdT 5 J * ^]7i 
=M[1,2,4] M)7'/n [1,5-c] t° U 5 5?y • 1 Offr^fc 2 0 ) 

9 t fc-a* 2 fcfb&fc 1 8 tftxiTRlS^fTofCo 

#fe*lfcSL£fifc*J&'f y^ntr/VT/Va— /V (10 mL) ,fc«9W*§(iU 
2 0 (126 mg, 0.30 mmol) £&£JSh b b£: LTJfcsp 37%T*#fc G 
iH NMR (8 ppm, DMSOde): 9.55 (m, 1H), 9.38 (m, 1H), 8.40 (s, 1H), 8.16 (d, 
J=8.0 Hz, 1H), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 
7.61 (s, 1H), 7.56 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.23 (d, J=3. 3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 (m, 1H), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 

IR (KBr, cm 1 ): 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
5c*£*f : C 20 H 22 N 6 O 2 - 1.0HC1 • 2.0 H 2 0 t LT 
: C 53.27%, H 5.66%, N 18.26% 
tUMI : C 53.27%, H 6.03%, N 18.64% 
: 244.9 - 245.5^ 

5-T 5: J -2-(2-7 y /V)-7-{3-[3-(2-^-^y t°n ]} v^y-H^yo tVl^T $/^f 

/v]y^=M[i,2,4] h y ry* n[i,5-c]t°y 5 ^ ■ 1 &Efett Uk-frfy 2 1 ) 
n» 8 1 mw£jj&x\ 2 ©m? d wb-s^ 1 8 %m^x%j&%ftv 

fco #6>jxfcft^c*«r3i^y'-^ (8mL) iOfffeftU fc£"ft2 1 (80 mg, 
0.17 mmol) bTW21%T?#fc 0 

!H NMR (8 ppm, DMSOde): 9.40 (m, 2H), 8.34 (s, 1H), 8.16 (d, J=7.6 Hz, 1H), 
8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.63 (m, 1H), 7.60 (s, 1H), 7.57 (m, 1H), 
7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.22 (brs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

7C*£*f : C^sNtCVI.OHCI • 0.7 H 2 0 t LX 
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HSMtt : C 57.45%, H 5.45%, N 20.13% 

tl#JK : C 57.48%, H 5.75%, N 20.40% 
Wi& : 252.2 - 252.9°C 
MM 2 2 

5-7 5y-2-(2-7y^)-7-t Kndp^^Ml,2,4] b P 7;/u[l,5-c]fc°P 
(flS**2 2) 

fljfrfcG (10.0 g, 26.0 mmol) trM-cti' (150 mL) U tert-^/l^ 

i^^vVv'P/l'^V/^/l'b P ^/V^X (14.7 g, 33.7 mmol) ifcitflfXh 
p 7 *.z.A/Hi*7 4 W^v^-kv^ op K (1-00 g, 1.42 mmol) £#llx., 8 B# 

-CfiSfjK Lx l4iontr"f?'n&* P /V**^ fvwj-5-(3,4- f 

5 J )-2<2-7 P M[l,2,4] bVT^/v [l,5-c] t° P $ v>> (3.80 g, 7. 67 mmol) 
*n&WVfb LTIW 30%-C#fc, 37c, 7-^^-5-(3,4-v ? ^ h ^S/^^/VT 
5 /)-2-(2-7 P /V)[l,2,4] h P 75/ n [l,5-c] t° P 5: i?V (1.85 g, 4.54 mmol) Sr» 

7-(tert- 7f;V^ 9VV^ P /M"* i/ ^/v)-5-(3,4- i? h ^ 1/ K 
;)-2-(2-7!J;>)[l,2 > 4]> P T^o[l,5-c]fP 5^ (3.80 g, 7.67 mmol) Sr h P 
7/M-ngfgfc (80 mL) fc|g#?U T^y—fr (4.20 mL, 38.4 mmol) *5«tt^h 
P ^ ^JX/l'Jft ym. (3.40 mL, 38.4 mmol) 7 H^ffiif 

tfc, K/&^4moi/L*i£fb^hp vj*7mwL&taz.s mm\sit&&®#&m 

SlLfc^ V^JV^—T-jVX-mZ- U »2 2 (1.69 g, 7.32 mmol) £r6fe 
LT« 95%-e#fc D $ fe \Z S it&to 2 2% DMF «t U HH$£ U efeSt 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.52 (t, J=5.7 Hz, 
1H), 4.42 (d, J=5.7 Hz, 2H). 
Mass (m/z) : 232 (M + +l). 

IR CKBr, cm 1 ) : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 

: 298.0 - 300.0°C 
JHEfll 2 3 

5-T^y-2-(2-7p^)-7-^ b^rxX^^Ml,2,4]hPTy > P[l ) 5-c]t°P ^> (fb 
^2 3) 

Iti 2 2 T?#&*Lfc 7-(tert-^^/>^^ ^/UV P 5vw)-5-(3,4-^ 
^ Y^s^ytJjVT 5 7)-2-(2-7 P/W)[l,2,4] h P 7*/ n[l,5-c] t° Pv^- (2.70 
g, 5.45 mmol) ^on^y (84 mL) «fi?L N &(Uat-'7 > f'A')*S*—# 
h (1.78 g, 8.17 mmol) , b P ^)VT % V (2.28 mL, 16.4 mmol) *3«fctf 
4- ^7 5 / tf P v 5 ^ (133 mg, 0.109 mmol) 2 Wffifflfr L 
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fc e R&n\m%**M*.s mm^^mmvtzo %wm*m*tim-?y**s 
7 4- mm^m-.^-V'^tmm^wm&mm) -?»sau 5-[N-(tert-:/ 

/Vt^'^f /v)-2-(2-7 P^)[l,2,4] MJ7yD[l,5-c]fH v'y (3.11 g, 5.23 
mmol) £ £ LTW 96%-C#fc 0 

# ?> ft fc 5-[N-(tert- ^ h *s * tf? = /l/)-3,4- v 5 y h^f^y^/UT? 
y l-Htert-^/V^y f-J^i/ 3 /i^^r v-y ^/v)-2-(2-7 y /^)[l,2,4] h V TV* n 
[1,5-c] t°y 5 v^^THF (60 mL) (C^fU 1 mol/Lx hy^fvVT^^? 
A 7/1^ JJ K© THF (5.23 mL, 5.23 mmol) £fln?U ^fiT* 1 L 

yiWH3L^©»#flWSE) t?l»*U 5-[N-(tert-^h^i/*/^^)-3,4-^^ 
h 3r v"< y T 5 J ]-2-(2- 7 y tKoW ^Ml,2,4] hi) T 9 n 
[l,5 : c] tf IJ ^ 5? V (2.00 g, 4.16 mmol) Sr SfeSft £ LTW 80%t?#fc o 

#£>frfc 5-[N-(tert- :/ h ^V*/V# = /W)-3,4"^^ f*^y^7 5 
y ]-2-(2- 7 y /v)-7- fcKB^> ^Ml,2,4] 1> y T y* n [1,5-c] t° y 5 v 5 ^ (800 
mg, 1.66 mmol) teB—Ftfls (8 mL) fcjgfi? L. (1.15 g, 4.97 mmol) 

SrADx., li&t*12HfWU 0 fcfom*WL!£TX*MmU 5-[N-(tert-:/ h=¥ v" 
# /V 7}? ^ /k)-3,4- v 5 y h 3r v"< V i>/VT 5 / ]-2-(2- 7 ]} /u)-7- y b S/ y f-jv 
[1,2,4] b y T y* p [1,5-c] t° y 5 5? >- ^m^fe £ LX#fc 0 

#bftfcfiM#l£r h y 7^n^(6mL)t^^?L,T^y-yK0.544 mL, 
4.98 mmol) y y ^ (0.440 mL, 4.98 mmol) £ 

an*., ^mt* 12 wm^L-fco g^t 4 moi^ ^.mt-r v y ^^tk^^^h 

icJETXMLfc 0 »y^WP"7b^77^- (^m»:^n 
o*;VAir^^/-/WiMI) T«IL, ^*y-/i, (lOmL) «fc 9 fi^iS 
U {b-g-^l 2 3 (174 mg, 0.709 mmol) & 6£J£i§i £ LTflX^ 43%-C#fc„ 
m NMR (8 ppm, DMSO-d 6 ): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.19 (d, 
J=3.3 Hz, 1H), 6.87 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass (m/z) : 245 (M + ), 215. 

IR (Or, cm 1 ) : 1675, 1610, 1427, 1122, 746. 

Tumftft : C11H11N5O2 t LT 

: C 53.93%, H 4.65%, N 28.51% 
fUMS : C 53.87%, H 4.52%, N 28.56% 
MM. : 167.2 - 167.6°C 
mMM2 4 

5-T 5 y -7-^ h =3ri/y ^-2-(2-7 y /^)[1,2,4] MJ7/n [l,5-c] t" y ^ W (it 
^24) 

-79- 



WO 2004/029056 



PCT/JP2003/012158 



mmm2 3 tmm^mm\ 3-k^^^*3-k^^^tkj6* 

fTofc. #fe*Lfcfc4i**fc** J -fr (10 mL) ± V U \Y&m 2 4 (H8 
mg, 0.363 mmol) & 6 A t LT W 43%T*#fc 0 

iH NMR (8 ppm, DMSOde): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 6.88 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Mass (m/z): 259 <M + ), 215. 

IR (KBr, cm 1 ): 1679, 1668, 1618, 1612, 1603, 1558, 725. 
Ttmfttit : C12H13N5O2 t LX 

mUiU : C 55.47%, H 5.19%, N 26.88% 
. ff-##[ : C 55.59%, H 5.05%, N 27.01% 
8£ : 153.8 - 154.6t: 

mmm 2 5 

5-T 5 J -2<2--7 ]} /^>7-(l-^ ^-1-^ > ^r^^)[l,2,4] b V 7/n[l,5-c] t° 

y^ity Ut&%9 2 5) 

0.95mol/L^^-7^^^^^c 5 K^THF^ (10.7 mL, 10.2 mmol) 
^THF (15 mL) *M?L, T/l^V#IMT, -SO'CT^Lfc HftM 3 8 ~e 
7-Tir^-5-(3,4-v ? ^ ^S'-'O'iM'T 5: y)-2-(2-7 V ^)[l,2,4] b y 
Ty n[l,5-c]t°U 5: v 5 ^ (1.00 g, 2.55 mmol) O THF (52 mL) KfcU 

Lfc^, o.i moi^L mmis^xm^^m^ixi^ m^^^r^invtc 0 mm 

(300 mL) t*#L % , (17 mL) *5j;t>*DDQ (1.74 g, 7.65 

mmol) Zto*., ^tfi-C 3 ti?mmWLti 0 - S^^^^^^^^i^fiWTR© 
^^^^V>f£^, ^Lfc 0 M^^«M^^^!>^-C«L, ML 

n u £ ^ * / -yV^^W) T'JftM L N / -/V (6 mL) cfc «? W^n 

L> M2 5 (110mg,0.424mmol) SrSfe^ai: LtU$ 17%-C#fc 0 
iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.85 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.26 (s, 1H), 1.44 
(s, 6H). 

Mass (m/z): 259 <M + ), 244. 

IR (KBr, cm 1 ): 1666, 1657, 1612, 1558, 1508, 763. 
TuSf^flf : C12H13N5O2 h LT 
Hg!HSt : C 55.63%, H 5.23%, N 27.03% 
: C 55.59%, H 5.05%, N 27.01% . 
iK£ : 208.2 - 208.8'C 

nmm 2 6 

5 . T 5 j -7-(l-^ h p^p fcVv-)-2-(2-7 U /V)[l,2,4] h !)7yp[l,5-c]f 
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y $i?y {<t&®2 6) 

HH0I3 8T*#b*L5 5-(3,4-^ h^^^^T ^ /)-7-(l-^ V *i/lf= 
/V)-2-(2-7 U A-)[l,2,4] 1> U 7 >/p[1,5-c] t° !J 5: (4.77 g, 11.1 mmol) & hA- 
x.y (250 mL) fc&#U OVX'Wt^tetfb.l.OmolfLV^frm&O^-t 
^ (66.7 mL, 66.7 mmol) SrlRlffl&TSbn*^ (10 mL) « 

fl? Lfc^a - * ^ (6.30 mL, 77.8 mmol) % : MT U Hlf 25 tiffflffiW L 

^f-^<b^^^^M) tilt, 5-(3,4-v^ h^^^-^/VT? 

;)-7-(i-xf^fv'^nyp tvw)-2-(2-7 y /w)[i,2,4] h y Ti/o[i,5- c ] tr y 5 1? 

V (500 mg, 1.15 mmol) £ &&T*A'7 10%T*#fc o 

ftfcftfc 5-(3,4-^ f^^yi?;v7 5 y)-7-(i-^ * 

su)-2<2-7 y /k)[l,2,4] h y 7/a[l,5-c] tf V 5; S?^ (178 mg, 0.409 mmol) £^ 
on*M (4.5 mL) fc^M U ^@tK (0.25 mL) &J:t>*DDQ (278 mg, 1.23 
mmol) ^JPx, ^T*2^ra«#bfci D 1 mol/L iSMcT Y V $ AtK 

sit, Lit®, fflE.yvmm Ltz 0 mm* is v * wyvyy^-m 

J—)V (5 mL) J: V) B!£bbU 2 6 (150 mg, 0.526 mmol) £r6&M. 

£ Lt© 34%T-#fc 0 

iH NMR (8 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M + +l). 

IR (Or, cm 1 ): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 
Ttmftffi : Ci4Hi6N 5 0 2 t LX 

: C 58.99%, H 5.29%, N 24.31% 
fUMlt : C 58.94%, H 5.30%, N 24.55% 
m& : 187.2 • 187.6°C 

5-7 ^ J -2-<2-7 y Ad-7-7 * ^[1,2,4] YVT^/n [1,5-c] tT 3J ^ v 5 > 

fc&m 2 2 (200 mg, 0.866 mmol) Sr THF (12 mL) ffIL, MJ7x= 
;vifr*7j V (682 mg, 2.60 mmol) „ 7^/—;V (245 mg, 2.60 mmol) *5 £ 
t5v?ai^7yv ? */V# : ¥W'-h (0.409 mL, 2.60 mmol) ^r^JP^ls M"? 12 
ftlHlltf LfCc 2 mol/L $R (12 mL) 1 iSWiaWIS Lfc^ 4 mol/L 

h y !7A7K«^*P^JS^^ c f 3 ?P U * o n*/VAT'ttai Lfc 0 W» 
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»^U#&tL^B*Sr^^/-/Kl5mL) J; 0 SlSft U 2 7 (70.0 mg, 
0.228 mmol) Sr^fe^ fc LTIBUP 26%-C#fc, ' 

iH NMR (5 ppm, DMSO-de): 8.08 Qbrs, 2H), 7.93 (d, J=1.0 Hz, 1H), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
1H), 6.95 (t, J=7.3 Hz, IH), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 307 (M + +l). 

IR (KBr, cm O : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
Ttmftffi : Ci6H 13 N 5 0 2 t LX 

mWM : C 62^63%, H 4.29%, N 22.87% 

ttJMi : C 62.58%, H 4.26%, N 22.79% 
®ft£ : 247.2 - 247.4^ 

mmm 2 8 

5-7 ^ /-7-(3-^n^7^/ ^7V)-2-(2-7 V /^)[l,2,4] h 3J T9u[l$- C \ fcf 
!J Ofb£&2 8) 

«0ij3 l*Cftfe;h,5 5-(3,4-^y f^r^y^7^/)-2-(2-7y;V)-7-t K 
a ^Ml,2,4] h U 7/p[1,5-c] tf JJ 5: (300 mg, 0.787 mmol) & THF 

(30 mL) fcStfRU bJ7x=^7-{y (414 mg, 1.58 mmol) % 5*^- 
JVT -/*?jjAr$*i/ 1/- f> (0.249 mL, 1.58 mmol) *3 J: * 7 * y — ^ 

(273 mg, 1.58 mmol) ^An^L, 1 MffflWiW Lfc. RffiftcfcttftM** 

& Lfc& s wmrxmm vtt. mk**s y % p-^f^7^ mumm •■ 

T 5 y )-2-(2-7 y yv)[l,2,4] MJ T y o [1,5-c] tT y 5 S> ^ (382 mg, 0.691 mmol) 
&&&mfck LTJR* 87%X'#fc„ 

#btlfc 7-(3-^n^E-7^y *>>y ^)-5-(3,4-^y h ^ri^i/v^T % 
/)-2<2-y V ^)[1,2,4] b y TV'p [1,5-c] t°y $ Vl/* Y y 7^bR» (6 mL) 
fc$$?L, T = y— /V (0.239 mL, 2.20 mmol) *5itf h U y ^ 

(0.194 mL, 2.20 mmol) «riPx.^fiX' 12 I$P^Ji# L.fc.®£#te 4 mol/L 

T?HlfaWVa #btlfc@ft£^*y-/V (15 mL) iDISItA 

U 2 8 (196 mg, 0.494 mmol) & &&&& £: LT Jfc* 72%T*#fc 0 

*H NMR (8 ppm, DMSO-de): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, IH), 7.25 (d, 
J=3.3 Hz, IH), 7.05-7.25 (m, 4H), 7.02 (s, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH), 
5.08 (s, 2H). 

Mass (m/z): 387(M + +2), 385(M + ), 214. 

IR (KBr, cm 1 ): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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7C*##f : Ci6Hi2N 5 O2Br-0.3 H 2 O-0.2 C2H5OH t LX 
: C 49.12%, H 3.10%, N 17.36% 
ffgjjt : C 49.14%, H 3.47%, N 17.47% 
R£ : 261.5 - 261.9°C 

nmm 2 9 

5-T% /-7-[2-(l-t Kn^-l-^ f;Hf^)7i; ^ v'^ ^^]-2-(2- 7 U 
/i^)[l,2,4] b U7/n [1,5-c] t'D Ofb£» 2 9 ) 

H»J3 5-(3,4-v?p< h*V^i^T^)-2-(2-:7y/V)-7-t: K 

ndr^^Ml,2,4]hyTyp [l,5-cj tT Jl 5^ (1.00 g, 2.62 mmol) ftTHF 

(80 mL) K&fflU h P ^ (1.38 g, 5.26 mmol) > V^f)\> 

ry^^>^^ b (0.828 mL, 5.26 mmol) *3 ±OT D ?vHM fvV (800 
mg, 5.26 mmol) ftflq^ SfiT? 1 B#M# bfc 0 Rjfc&fci&f&SflMcftflJ*.* 
^ p p ^AT'ttttJ Lfc #^ft*Mc1fc»^*^7^8dft U L-fcSK 

aWVs^U 5-(3,4-^^ h^^^^VT5y)-7-[(2-p< h^tf/M^/l'? 
a / *$')*?-rt-2-<2'y y ^)[l,2,4] b !) 7/n[l,5-c] fc° U 5 (630 mg, 1.22 
mmol) £ t LTW 47%t?#fco 

#£>*lfc 5-(3,4-i^ h^^y^TS. /)-7-[2-(l-t Kn^^-l^f;^f 
71^)7 a / ^v]-2-(2-7 y A0[l,2,4] M)T/n [l,5-c] t° y 5 (600 mg, 

1.16 mmol) £THF (30 mL) KifeffiU 7;Vn'y#lIT> Ott^Lfc. 
£j£?&^0.95 mol/L p^/W^^A^n 5 K<DTHF^^ (15.9 mL, 15.1 
mmol) ^iTU Sftt 3 0#^»Lfc„ KJfc$KfciS@7lc&Jn*^ BWt*^ 
Tfftllllfe. *T«Uiftfc*^^*S'7AT?f£&L, ML/c^, ^EETT'3I 

-i-^ f/nf/^i; ^-^]-2-(2-7 y /^-)[i,2,4] h y 7/ n [1,5-c] t°y ^ 

(399 mg, 0.774 mmol) ft&fe@ft£ LTlR* 67%T^#fc„ 
nhtltc 5-(3,4-v^ h=3ri/^V^/VT^/)-7-[2-(l-t Kn^-l-^^^ 
/V)7x;^ f-/V]-2-(2- 7 y /V)[l,2,4] h y T y* n [1,5-c] t° V ^ v> ^ ft 9 p p 
7jW2» (36 mL) }C^?U (2mL) SsitfDDQ (529 mg, 2.33 mmol) 

ftjDjSL 5 ^IWUH^ Lfc mM*t o p ±tW^MW3k©»£ 
J&fci^fc^ #H£Lfc e W«lSr«*ilEK^^V7A^ftjftU«jaLfc^ 
^JETTiilg Lfc. 2*SEft^* J -/V (4 mL) J: 5 flUA {fr&fc 2 9 (118 
mg, 0.322 mmol) ft b&feh £ LT» 42%T«#fc 0 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.62 (d, 
J=7.6 Hz, 1H), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 5.07 (s, 2H), 5.01 (s, 1H), 1.60 (s, 6H). 
Mass (m/z): 366 (M + +l). 
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IR CKBr, cm 1 ): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
5clt##T : Ci 9 Hi9N5O3-0.3H 2 O t LX 

£8MK : C 61.39%, H 5.09%, N 18.90% 

fUNfi : C 61.55%, H 5.33%, N 18.89% 
jft£ : 194.0 - 194.2°C 

wms 0 

5-T 5 7 -7-(2-7/VtB7i; ^M'2-(2-y J? ^)[l,2,4] h57/c[l, 5-c] 

t°y (ft^ft3 0) 

3 0 (118 mg, 0.363 mmol) & £ LT« 48%"T?#fc. 

*H NMR (8ppm, DMSOde): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.25-7. 30 
(m, 2H), 7.21 (d, J=3.3 Hz, 1H), 7.15 (m, 1H), 6.90-7.00 (m, 2H), 6.71 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 5.16 (s, 2H). 
Mass (m/z): 325 (M + ), 214. 

IR (KBr, cm 1 ): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
%m$ffi : C16H12N5O2F t LX 

m®M : C 59.29%, H 3.72%, N 21.68% 

ft-JEtt : C 59.08%, H 3.72%, N 21.53% 
M : 196.8 - 197.lt; 
1 

5-T 5 7 -2-(2-7 V /V)-7-(t° JJ 5?^-3->f ^/V)[l,2,4] b V Ty*n[l,5-c] 

t°y <f&g*3 1) 

»J2 2"T?#&*1,<5 7-(tert-7 ? 5 L /^^^^y/^^> / ^^)-5-(3,4-v ? 
7 b^v^^/KT 5; 7)-2-(2-7 V /V)[l,2,4l h V T/nll.S-c] t° V 5 ^ (2.66 
g, 5.37 mmol) £ THF (60 mL) t»*U lmol/L^ hy^vW^^A 
77M- U K© THF» (8.05 mL, 8.05 mmol) tlfit* 1 B#IW9M$ Lfc 0 

S«^HLfc^. mt**$ J-flsX+yy*? aM/J>U 5-(3,4-v^ b 
^i/^^i^/VT 5: 7)-2-(2-7 y ;V)-7-t Fo^r^^ ^vWl.2,4] b U T/o[l,5-c] 
t^v^y (1.94 g, 5.09 mmol) £ 6£@#: £ LTJfc^ 95%"C#fc 0 

5-(3,4-i77 h ^^yi?^7 5 /)-2-(2-7 !J ;V)-7-t Kn^f^ 
[1,2,4] h ]J T7*n[l,5-c] t° U ^ 5? 5/ (500 mg, 1.31 mmol) £ THF (15 mL) \Z. 
m$ U 3- fc° y vV -/I/ (250 mg, 2.62 mmol) *5 <£ 0(^7 7 * ^ \s >0 b 3 7*^ 
71^**7^ (632 mg, 2.62 mmol) <lr*P^ 120^-? 19 BtOT3$bfc 0 RJtJSK 

**J^;V^~- s r>V& !) V—i/ a ^ L N 5-(3,4- v 9 ^ r *i/<<l'*Jfl'T 5 

7 )-2-(2-7 y /^)-7-( t° y S?i/-3->f v"7 ^;V)[1,2,4] M)7/o [1,5-c] t° y 
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5 i?y (312 mg, 0.681 mmol) & £ fOX* 52%Ti#fc 0 

nbfrtc 5-(3,4-i^ h **/<<>*?W 5 S>2<2-7 V A-)-7-(3- tf y v^V^v' 
^f-/u)[l,2,4] h JJ T^n[l,5-dbrp ^ h P 7/V*n|ffift (6 mL) \Z$m 

L s T=y-/V (0.333 mL, 3.03 mmol) % h V yjVjrv * $ yx/Vftym (0.268 
mL, 3.03 mmol) ZMz-s 8 &W»# Lfc. 4 mol/L ^m<ti~ h 

U-S/sS'Ufcfk &tbintz.mfc*^* J-fr (15 mL) ^on^A (4mL) 
<D&&fflt3: «J ¥$f$A L N {fc-^ 3 1 (147 mg, 0.477 mmol) & & i LT 
fcajs 70%T»#fc o 

iH NMK (8 ppm, DMSO-de): 8.42 (d, J=2.6 Hz, 1H), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
1H), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
1H), 7.35 (dd, J=8.6 Hz, 4.6 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 
(dd, J=3.3 Hz, 1.9 Hz, 1H), 5.12 (s, 2H). 
Mass (m/z): 308 (M-), 214. 

IR (KBr, cm 1 ): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 
TuMftVf : CibHi2N 6 0 2 t LT 

HWlt : C 58.14%, H 4.02%, N 27.27% 

H-JH& : C 58.44%, H 3.92%, N 27.26% 
Kjft : 253.5 - 254.0^ 
Hffiftl 3 2 

5-7 $ / -2-(2-7 U /U)-7-(t° y ^-2--f /lo*-*^ ^)[l,2,4] h y 7^/p [1,5 c] 

t°y 5 i^y (-fb-a-^3 2) 

3lJfe#ij3 l-CfbtlS 5-(3,4-S^ f =3r^y^ 5 /)-2-(2-7 ]) ;W)-7-t F 
P ^Ml,2,4] b y 7/p[1,5-c] t° y $ (500 mg, 1.31 mmol) £ THF 
(15 mL) 2-^y^y-/V (250 mg, 2.62 mmol) fcitK^T/^ 

l^) h y -fT-JMfcXft?* (632 mg, 2.62 mmol) 120^^ 25 RflOTIf 

T^i/^^TttjSkU «tfc^ ilETt'liLfc. MSrv-y^/Wp 
•?h^77^- : * n p tfvVA i: ^ y -^OJI^I) T-TOl U 

5-(3,4-^^ h^r^y^/VT $ ^ )-2-(2-7 U /^)-7-(t° y $7^-2-^ /U^f* s f- 
/V)[l,2,4] V y T 9 p [1,5-c] t° y 5 V (132 mg, 0.288 mmol) SrSE»fe7'*/W7 
7 * t LT» 22%T'#fc„ HitCs 5-(3,4-^^ h ^^vVVT $ /)-2-(2-7 y 
/v)-7-(2-^-^y If U i?y-l-f;l/^ f ^)[1,2,4] H) 7/d [1,5-c] t° y ^v?V (362 
mg, 0.790 mmol) & £ LTlW 60%-e#fc„ 

5-(3,4-S?;* h *v"<^^7 5 J )-2-(2-y V A-)-7-(t° y v^-2-f /V^v^ ^ 
/V)[l,2,4] b y T J/P [1,5-c] try 5 9 J> (67.8 mg, 0.148 mmol) %hV 
5t& (lmL) fc$#?L, T-V—fr (0.333 mL, 3.03 mmol) fcitfMJ 
n^^y^/V*^» (0.268 mL, 3.03 mmol) fcjto;^ 5 iSMJltt Ufc 0 
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r^T'MJf-^v-Va^L^, #£>*ifc@ffc&^y— /!✓ (10 
mL) £ DMF (lmL) ©jg^IiUS^U fli^3 2 (29.7 mg, 0.0964 
mmol) ^efe^i: t-CW65%-e#fc 0 

iH NMR (8 ppm, DMSO-de): 8.16 (d, J=5.0 Hz, 1H), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, 1H), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, 1H), 7.16 (d, J=3. 3 Hz, 
IH), 6.95-7.05 (m, 2H), 6.91 (s, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.29 (s, 
2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 
1434, 1429, 1311, 1268, 1214, 732. 

: Ci5Hi2N6O2-0.3H 2 (y-0.1 C2H5OH t LT 

mfflU : C 57.39%, H 4.15%, N 26.55% 

ffgfii : C 57.36%, H 4.18%, N 26.40% 
jft£ : 229.0 • 229.2°C 
MMfflS 3 

5-T 5 / -2-(2-7 y /^)-7-(fc° y v^-4-^ /U*'*^ ^)[1,2,4] h y T'/n [1,5x1 
t°y (|b^3 3) 

JS£frofc 0 #bnfcfe^^^^/-^ (6mL) £<9f¥£tiHU it&%)3 3 

(128 mg, 0.416 mmol) & 6 £ LT«X^ 39%T*#fc 0 
iH 3SIMR (8 ppm, DMSO-de): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, IH), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, IH), 6.75 (s, IH), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 (M + ), 2 14. 

HI (KBr, cm 1 ): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 
TtmfttiT : Ci 5 Hi 2 NeO2'0.4H 2 O t LX 

: C 57.06%, H 4.04%, N 26.34% 
tUMt : C 57. 10%, H 4.09%, N 26.64% 
: > 300*0 
Hi!0iJ3 4 

7-[(N-Tir5vV-3,4-i^ h^is^^it/UT^ S)*^M-5-T ^-2-(2-7 y 
;w)[l,2,4] h y 7/a [l,5-c] t° y 5; W {ft&m 3 4) 

^J&#|4 2-e#b*t5te-£*4 2 (250 mg, 0.66 mmol) £^nn;*;/W» (6 
mL) fcfcflU EDCl/^> (1.32 g, 1.32 mmol) , l-tKo^^/bP7 

/V (101 mg, 0.66 mmol) & £ U^St (0.15 mL, 2.63 mmol) ^Px. N 
x 72'B#IW*#Lfc. KJ$»^Ii W Ufcv^y^^^y -/^» Lfc, 
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^!)At«U MJETT^UfCo aaE^r^^/^-r/w (13 

mL) b'x-fi/*-/* (lmL) ©H«J:!3II^ b bU ft^l)3 4 (150 mg, 0.36 
mmol) £ t LT W 55%T-#fc 0 

iH NMR (8 ppm, DMSOds): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, 1H), 7.15-7.25 (m, 1H), 6.70-7.00 (m, 5H), 4.59 <s, 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H), 3.72 (s, 1.2H), 3.71 (s, 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
1.2H), 2.17 (s, 1.8H). 
Mass (m/z): 422 (M + ), 215. 

ffi (KBr, cm O: 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
5o*#*f : C 2 iH 22 N 6 O4-0.5H 2 O t UT 

H&iJtt : C 58.50%, H 5.19%, N 19.42% 

fl-JMt : C 58.46%, H 5.37%, N 19.49% 
jfcft : 136.0 - 136.5°C 
»j3 5 

5-7 5 y -7-[(N-^ ^-^-3,4-^y f^^y^/VT ^ S ) * fr}-2<2- 7 V 

a-)[i,2,4] hvr^n [1,5-c] tr y ^ • 1 (^te 3 5 ) 

MMM 4 2 -e#fe*L5fl2-g* 4 2 (200 mg, 0.53 mmol) % * 9 J — (16 mL) 
fc^fifU 35%^7*^AT/W7 5 fc HiJcflEK (448 mg, 5.22 mmol) SrJn*. % £ 
tft-C 2 B$IHft& Lfc 0 RlSiftt**^* ^ h y ? A (300 mg, 7.93 mmol) 

»ff T"e*lfi Lfc 0 aSESr V U # nvl<^77^ (^ffl^ : * o o * 

t * $ j -A><r>m&mm u # 6>n^a^»i!:*ft**©i»^ 

^A«£*P;t> iJITt'flUfc. Si££i^f V^n tV^x-f/V (5mL) t 
4 yzfu h';UT/^^—M2 mtikffl&^f-fr (4 mL) ©ifi^HSiiE J: t> S^di U 
{b-a-tl 3 5 (130 mg, 0.33 mmol) & &&&& i LTlIX^ 62%-C#fc 0 
*H NMR (8 ppm, DMSO-de): 10.83 (m, 1H), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.35 (d, J=1.7 Hz, 1H), 7.29 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, 1H), 7.00 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
MassWz): 394 (M + ), 215. 

IR (KBr, cm 1 ): 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246, 
1024. 

7C*##f : C 2 oH22N 6 03-1.0HCl-0.l[(CH3)2CH]20-0.7H20 t LT 

mmm c 54.57%, h 6.11%, n is.46% 

W-JMt : C 54.53%, H 5.73%, N 18.52% 
: 153.4 - 153.9X: 
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5-7 -7-7= U /p«^V-2-(2-7y^)[l,2,4] h y 7 y* n [l,5-c] fc° y (ft: 
£$>3 6) 

MWH 6)^5^*4 1 (212 mg, 0.925 mmol) 5sc*y— (12 
mL) «fi?L> 7=y>- (0.192 mL, 2.11 mmol) 5^Mtfc e S 

*&«Sr«flETtf*3ffiU, »aESr^^/-7V (12 mL) fc*#L.fc«L 
§H7 h y £A (105 mg, 2.77 mmol) MM.X 2 ^W^Lfc, fcf&M& 

^np*/l^T-JlI&»Lfc^ (10 mL) t DMF (5mL) 

mWikVW&gnLs 6 (223 mg, 0.728 mmol) £ 6£J£b b b i: Itfl?* 

79%Xi#fc 0 

iH NMR (8 ppm, DMSOde): 7.97 (brs, 2H), 7.90 (d, J=1.6 Hz, 1H), 7.13 (d, 
J=3.3 Hz, 1H), 7.06 (dd, J=8.8 Hz, 7.6 Hz, 2H), 6.78 (s, 1H), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, 1H), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, 1H), 6.31 (t, J=5.9 
Hz, 1H), 4.21 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 (M + ), 214. 

IR(KBi, cm 1 ): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 
70*##f : Ci6Hi4N 6 0 t LX 

m®M : C 62.43%, H 4.73%, N 27.26% 

fftftlft : C 62.73%, H 4.6 1%, N 27.43% 
1R£ : 279.2 • 279.6<C 
mifoM 3 7 

5-7 ^ J -2-(2-7 y /V)-7:(2-^-^ y f p /vy ?vu)[l,2,4] hJJ7/a 

[i f B-dtry 5 5?^ (fts£*s 7) 

HJS093 2"C#b*lS 5-(3,4-i?7< h^r^^v ? /V7^y)-2-(2-7y/^)-7-(2-^- 

*y try i?y-w^^ ^/u)[i,2,4] b y 7^n[i,5-c]t° y ^ (317 mg, 0.692 

mmol) £ h y 7 Atf- c St& (6 mL) U 7 = y -/V (0.226 mL, 2.07 mmol) 

*5«fctfl-y 7;l/tn^^^^yi (0.183 mL, 2.07 mmol) ^Pxl, 
2 tiffflmt Lfco 4 mol/L 7K^fL7 b y i> i.TKSSKSran^x 9 n n 

S«l Lfc B Bit£=? / -/W (10 mL) i «9 ff&ift U ft;£fc 3 7 (184 mg, 0.595 
mmol) LXlR?86%t?#fc„ 

iH NMR (8 ppm, DMSO-de): 8.04 Obrs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, 1H), 7.16 (d, J=3.3 
Hz, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.49 (s, 1H), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, 1H), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 308 (M + ). 

m OKBr, cm *): 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 
7D*£*f : Ci5Hi2N6O2-0.lH 2 O t LX 
MMiU : C 57.97%, H 3.94%, N 27.28% 
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W-KlH : C 58.10%, H 3.97%, N 27.10% 
jUi£ : 239.2 • 239.6°C 

mmm 3 8 

7-T-fe^-5-T?y-2-(2-7y^)[l,2,4]hyTyn[l,5-c]t°y (fl^4fc 
3 8) 

HHM 1. 8 h 2-(3- h V 7 g ?->V7>*~;\'yx.->vy\,z-*J* 

^■yyy^hV -f^Ml-^- h*^=/v)*Xte:ft;iT^<HTV\ 5-(3,4-^ 
h =^V^y v^/VT $y)-7-(l-x h ^v-lf =/l-)-2-(2-^ y /V)[l,2,4] M)7/o 
[l,5-c]t'K^y (1.38 g, 3.27 mmol) *&&mfcb L-TUX^ 63%-Cl#fc 0 

#btlfc 5-(3,4->^ h^v'^<^v 5 ^T5y)-7-(l-^b^r^lf^)-2-(2-7!J 
;u)[l,2,4] h y Tyn[l,5-c]fc°y ^ (1.00 g, 2.37 mmol) £ THF (60 mL) 

*5<tt^W7K do mD (om^mmKmmu mm. (0.3 mD sran*. mux* 

2 BfP^^Lfcc an^MtfRU 2 mol/L 7K^ft# y !7^7k^ 

/)-2-(2-7 y/v)[l,2, 4] h y T)/p[l,5-c]t°y 5: v'^Sra^^i: LT#fc 0 
#kftfc&£$^£v^no^V (18 mL) «fi?U MtK (lmL) 
tfDDQ (807 mg, 3.56 mmol) ^APx., 4 Lfc„ MWcp 

/^Afcitfi mol/L 7k^b#y ^AtK^^P^ ^Lfco WWl&rftSTKflSt 

X/l^T' h y V— ^3 3 8 (403 mg, 1.66 mmol) ^MU^MW- 

t LXfrm 70%T*#fc o $ h ft&m 3 8 J ->V& *) U 

m NMR (8 ppm, DMSO-cU): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.43 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 2.60 (s, 3H). 
Mass (m/z): 243 (M + ). 

IR(KBr, cm 1 ): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 
: CnH 9 N 5 0 2 t LX 
USHi : C 54.51%, H 3.84%, N 29.13% 
tttMt : C 54.32%, H 3.72%, N 28.79% 
: 221.2-221.5^ 
MMM 3 9 

5-T $ / -7-<^yV /I^-2-(2-7 y ^)[l,2,4] hVT^n [l,5-c] JJ 5; V 

3 9) 

fc&yaG (1.00 g, 2.59 mmol) &r DMF (30 mL) fcfl&fU b y 
*X (2.37 g, 3.89 mmol) V V 7i=;>^7^^7^^^tJ 

y K (91.0 mg, 0.129 mmol) £#P?U 100 o C-C* 9 B#M# Lfc 0 E«£$iflET 
t'll U JKiEfc? p y S?/V (HorisilR) ^n^h^7^^- : 
^yifiHt3i^©SB^»«0 t?ffl|SL,5-(3,4-^^ l^^^iW 5 y)-2-(2- 
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7 y ju)-7- h V $ ~Ml,2,4] YDT V n [l,5-c] fc° V 5 (1.01 g, 1.58 

mmol) Srfcfettftlfcfc LT»61%T*#fc 0 

fcfcftfc 5-(3,4-i^ h^V^v^T 5 y)-2-(2-7 y /V)-7- h y Zf3-frx#~ 
Ml,2,4] h y Ti/p[l,5-c]t°y 5 W (500 mg, 0.781 mmol) £r THF (25 mL) 
C^gL, tf* h y 7 s.—Asfr*? 4 y/*7WJ*i?f o!IK (55.0 mg, 0.0781 
mmol) 33J:tWft'fb-<^> f >f A- (0.180 mL, 1.55 mmol) ^riPxix 10 B#IW3fflE L 

7-'<^y>r^-5-(3,4-v ? ^ h^r^y^T $ /)-2-(2-7 P A-)[l,2,4] h ]) T"/n 
[1,5-c] (281 mg, 0.617 mmol) Sfegft fc" UTUX^ 79%T'*fc D 

l-tls-SjAt-Z-toA- 1 ?* h^^y^V7 5 /)-2-(2-7 P ^)[1,2,4] 
h y 7/ p [1,5-c] t°y ^ (230 mg, 0.505 mmol) nn^y (22.5 

mL) (1.2 mL) jSit^DDQ (344 mg, 1.52 mmol) SrjbUX-s 

Ifit? 12 ^W#bfco ^^Sr>nn^A*5j;tJ?mW7K©5l^^#\ 

-/V (10 mL) «L, ft**3 9 (81.3 mg, 0.266 mmol) &6fe&i&£ 
LtlR$ 53%-C#fc 0 

iH NMR (8 ppm, DMSO-ds): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
1H), 7.26 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M+). 

IR (KBr, cm 1 ): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
7C*##f : C16H11N5O2 ■ 0.1 H2O t L-T 

mmm. c 62.52%, h 3.59%, n 22.92% 

ttWm : C 62.58%, H 3.68%, N 22.81% 
®J/£ : 229.2 - 229.7^ 
HJIM4 0 

5-T 5 J -HA-y/Virn^WJ ;V)-2<2-7 V ^)[l,2,4] h y p ll,5-c] f y 5: 
(ft^»4 0) 

n»3 9 tmm^m^m\ my^^M^m^^y/^vi^y^/u 

ftfcgflcfc^/ — /V (10 mL) <h DMF (lmL) OSMT'S^bLv 

$>4 0 (138 mg, 0.426 mmol) & Bfifcft £ LTJfe* 36%-C#fc. 

iH NMR (8 ppm, DMSO-de): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 

7.97 (d, J=1.6 Hz, 1H), 7.39 (s, 1H), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 

J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 

Mass (m/z): 323 (M + ). 
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IR (KBr, cm 1 ): 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 
5n*#*f : Ci 6 HioN 5 02F • 1.0 H 2 0 t LT 

MMU : C 56.35%, H 3.72%, N 20.43% 

II-IM& : C 56.31%, H 3.54%, N 20.52% 
jtt£ : 228.3 - 228.5T: 
1 

5-T5/-7-JjN7V5^-2-(2-7U7W)[l,2,4]hUTyD[l,5-c]t°y $ (it-fr® 
41) 

HJ£0i| 2 2 -(•# fcftSffrg* 2 2 (800 mg, 3.46 mmol) Sr DMF (140 mL) 
W8#U "^b^^^f^ (12.00 g, 138.4 mmol) fcJUiU Ml? 20 l$M»# 

f;K-M;fal/->3yLfc^ #btbfc@flsSr^^/-^T*^U fb£4fc 
4 1 (550 mg, 2.40 mmol) LtlR$69%t#fc 0 SfeK:, -ffrfr* 

*H NMR (8 ppm, DMSOcU): 9.85 (s, 1H), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
1H), 7.56 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 229 (M + ). 

IR (KBr, cm 1 ): 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
Ttmftffi : C 1 oH 7 N 5 0 2 t LX 

mWM : C 52.12%, H 3.02%, N 30.61% 

tUMft : C 52.40%, H 3.08%, N 30.56% 
Bt£ : 270°C <&m 

mm&u 2 

5-T ^ J -7-(3,4-i^ h*S''< s S*SA'T 5 / * ^)-2-(2"7 9 /V)[l,2,4] MJ 7^ 

p [1,5-c] t° y • 2 b£-4fe 4 2 ) 

H«J3 iH«^«:ffiV\ -fb^2^b^4 1 ^ft^-CSJSSrfrofco 

j££:i:*/-/v (10 mL) J: 9 EiHifi U f^4 2 (200 mg, 0.44 mmol) £ 
fife^eli: L-CJR* 41%t?#fc. 

iH NMR (8 ppm, DMSO-ds): 9.75 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.31 (d, J=1.6 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, 1H), 6.97 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
5.50 (brs, 1H), 4.20 (brs, 2H), 4.06 (brs, 2H), 3.78 (s, 3H), 3.77 (s, 3H). 
Mass (m/z): 378 (M + -2), 215. 

IR (KBr, cm 1 ): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
5c*#*f : Ci9H 2 oN 6 0 3 -2.0HCl • 1.5 H 2 0 t LX 

USHfi : C 47.58%, H 5.07%, N 17.43% 

fl-JMt : C 47.50%, H 5.25%, N 17.50% 
ft£ : 241.2 • 241.5^ 

-91- 



WO 2004/029056 



PCT/JP2003/012158 



5-T ^ / -7-[(3,5-i^ h **y<W;\<T % A* ^)-2-(2-T V ^)[l,2,4] YDT"/ 

p [1,5-c] \?y^i?y-2 tmm. Ub&to 43) 

I^^WV (6mL) £«3Wi&i&U te£^l4 3 (35.0 mg, 0.77 mmol) £6 

i: LTift^ 71%T*#fc 0 
m NMR (6 pprn, DMSO-de): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.22 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 6.53 (t, J=2.0 Hz, 1H), 6.10 (brs, 1H), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s, 6H). 
Mass (m/z): 380 (M + ), 215. 

IR (KBr, cm 1 ): 1676, 1626, 1606, 1564, 1430, 1155. 

7nSf#W : Ci9H2oN 6 03-2.0HCl • 0.3 H 2 0 • 0.2 C2H5OH t LT 

mmm ■. c 49.68%, h 5.27%, n 18.00% 

: C 49.79%, H 5.13%, N 17.96% 
jft& : 238.5 - 238.7°C 
HJ6#!|4 4. 

5-T $ J -7-[2-(2- 1" V -J7V)^;VT 5 / ^ ^/V]-2-(2- 7 ]) /V)[l,2,4] M)7^d 
[1,5-c] t° y ^ ^ - 2 Offc£-% 4 4) 

S->V (lOmL) „ DMF (2 mL) ±9#*Si&U <fb^4 4 (92 mg, 0.22 
mmol) ^efe^i: bXHX^20%-e#fc o 

iH NMR (6 pprn, DMSO-de): 9.76 (m, 2H), 8.73 (d, J=4.9 Hz, 1H), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.73 (d, J=7.9 Hz, 
1H), 7.66 (dd, J=7.2 Hz, 4.9 Hz, 1H), 7.22 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, 1H), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 (M + ), 215. 

IR(KBr, cm 1 ): 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
jtMftffi : C17H17N7O-2.OHCl-O.2H2O t LX 
: C 49.66%, H 4.73%, N 23.66% 
th^lt : C 49.57%, H 4.75%, N 23.80% 
: 249.5 - 249.7°C 

mmn 5 

5-T 5 y-7-[2-(N-Tir^T .5 J)^^T %J * 5vV]-2-(2-T V /t")[l,2,4] h V 

t y n [1,5-c] t° y 5 ^ -y {ft&m 45) 

#£>tlfcfe£j&tl&^ y — /l/J; *) ff^HB U fc£^4 5 (40 mg, 0.13 mmol) 
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&&&M&kLXWL* 12%-C#fc 0 

m NMR (8 ppm, DMSO-dU): 7.92 (d, J=1.6 Hz, 1H), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, 1H), 7.46 (d, J=3.3 Hz, 1H), 6.96 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M + ), 214. 

IR (KBr, cm 1 ): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
TtmftVr : C14H17N7O2 t LT 

HiMtt : C 53.38%, H 5.53%, N 31.14% 

ffHftR : C 53.33%, H 5.43%, N 31.09% 
Bfc£ : 190.5 ■ 190.9*0 

mum* 6 

(±)-5-T 5 J -H2-7 V /W)-7-[(2-^ h * V-l-y fvl/^Tvl^T fvv][l,2,4] h 

P7^p [i,5-c] tr y ^ • 2 stttt w 4 6 ) 

^9J~)V (5mL) i!)S^ B H B U fc£*J4 6 (101 mg, 0.27 mmol) 

iH NMR (8 ppm, DMSO-de): 9.00-9.10 (m, 2H), 7.88 (d, J=1.6 Hz, 1H), 7.87 
(brs, 2H), 7.20 (s, 1H), 7.18 (d, J=3.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.10 (brs, 1H), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, 1H), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 (M + ), 214. 

IR (KBr, cm 1 ): 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
5c*#*f : C14Hi8N6O2-2.OHCl-O.2H2O i LX 

III : C 44.42%, H 5.57%, N 22.03% 

tfJMtt : C 44.38%, H 5.43%, N 22.18% 
K/& : 191.4 - 192.2*0 
HM4 7 

5-7 5 S-2<2-7 y^)-7-[3-(2-^-=ary tTo 9 

/V][l,2,4] M)7/n [1,5-c] fc° p $ 5?^ • 2 (it&W 4 7 ) 

mnM8 tmmttW;x\ {k&to2&tt&m4i\z.ftx.xEj&&if<Dito #b 

* * / -A' (6 mL) <£ 5 ff&A U fbfrfc 4 7 (181 mg, 0.42 mmol) £ 

iH NMR (8 ppm, DMSO-de): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.23 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(brs, 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass(m/z): 355<M + ),215. 

IR (KBr, cm 1 ): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
IK&: 229.1 -229.8°C 

nm&u 8 

5-7 ^ J -7-(4-^^;Vt°^7 S?^-W /M ^;v)-2-(2-7 U /0[l,2,4] YV 7)/n 
[l,5-c]b°U 5 5^ • 3TO£ 0fb£4fc4 8) 

^ / -/W (10 mL) b DMF (5 mL) 9 ISM U 4 8 (75 

mg, 0.17 mmol) £&£J£i!l £ 16%T*#fc„ 

iH NMR (8 ppm, DMSOde): 11.87 (m, 1H), 8.17 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.32 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass(m/z): 327 (M + ), 215. 

IR (KBr, cm 1 ): 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
5B*^*f : Ci6H 2 iN 7 O-3.0 HC1-0.1 C2H5OH b LT 

%m\t : C 44.14%, H 5.73%, N 22.32% 

W-jMi : C 44.08%, H 5.62%, N 22.21% 
K£ : 262.0 • 262.4<C 
H»4 9 

5-T 5 7 -2-(2-7 V /W)-7-[4-(2-^ h /M ?vv][l,2,4] 

h V T ✓ o [1,5-c] t° JJ 5; v» >- • 2 tffflfett (flS^fc 4 9 ) 

$JETT^*gLfc&, »iS«st*/-/i' (16 mL) DMF (lmL) 

«fc 5 U fbfrlfc 4 9 (287 mg, 0.667 mmol) & b LT» 51% 

iH NMR (8 ppm, DMSO-de): 11.85 (m, 1H), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.32 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 (m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 (M + +l). 

IR (KBr, cm 1 ): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
5n*#W : Ci7H23N 7 O2-2.0HCl-0.2 H 2 0 b LX 

HSU jit : C 47.09%, H 6. 13%, N 22.56% 

fl-JHtt : C 47.05%, H 5.90%, N 22.59% 
JB£ : 245.3 - 246.0*0 
MMM 5 0 

5 . T 5 ;-7.[4-(v'^a/n tVl^ fvv) fc°^<7 v> fr/ ^;v]-2<2-y V 
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*)[l,2,4] h V Ty n [1,5-c] t° V % *J V • 2 tf b£* 5 0 ) 

1014 8 tmm£jj&X\ A-^jVt'^yW* 4<is* n:/n fcVl^ 5vl") 

«0ETT?»«bfc^, »aSSrx.^./-/W (14 mL) £ DMF (3mL) 
Ol^tiJ: 9 U fb£1& 5 0 (223 mg, 0.523 mmol) £ t UT 

IR* 40%-e#fc o 

m NMR (8 ppm, DMSO-de): 11.61 (m, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.27 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, 1H), 0.65 (m, 2H), 
0.43 (m, 2H). 
MassWz): 353(M + ), 215. 

HI (KBr, cm'*): 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
7cfif##r : C18H23N7O2.O HC1-0.3 H 2 0 t LT 

HSflfi : C 50.05%, H 6.38%, N 22.71% 

W-JMS : C 50.07%, H 5.98%, N 22.71% 
: 270^ 
H«J 5 1 

5-T ^ / -2-(2-7 3 /^)-7-(2-^3i=^)[l,2,4] h JJ T ✓ p [1,5-c] fc? P v^y «b£*b 
5 1) 

HJt#!l 1 8 £ PJ*fc#Sn\ 2-(3- f V ^W^=A'7x=A'>l ) 8-Wy 

^^^r^/^-te-^y/vH-fe-^^Xi^^ fy7'/o[i,5-c]tfy ^ ^ 

^ (1.01 g, 2.33 mmol) & r * £ LTJlX^ 90%T*#fc o 

5-(3,4-v^ K^^S^T ^ /)-7-(2-^^^)-2-(2-7 9 />)[l,2,4] 
h U T ^ p [1,5-c] f y 5: S^fcS?* n p 7« * > (22.5 mL) fc&A? L^@tK (1.25 
mL) joit>'DDQ (1.05 g, 4.63 mmol) SriR*.* gMX*ZV%ffl&WL1t 0 fcfoffl. 

y — /V J; 0 U ^b-frfl* 5 1 (366 mg, 1.29 mmol) £ 6£J£ti t L 

XHX^ 55%-C#fc 0 

iH NMR (8 ppm, DMSO-de)- 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.91 (d, 
J=3.7 Hz, 1H), 7.69 (d, J=5.0 Hz, 1H), 7.51 (s, IH), 7-20 (d, J=3.3 Hz, 1H), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, IH), 6.73 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 283 (M + ). 

IR (KBr, cm 1 ): 1653, 1601, 1556, 1435, 1417. 
7tm&m : CisHgNeOS k LT 

HS9tt : C 55.13%, H 3.42%, N 24.39% 

tt-JHft : C 55.11%, H 3.20%, N 24.72% 
M : 232.2 - 232.3°C 
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5-T 5: J -2-(2-y V ;V)-7-(2- fc e V i^k>[l,2,4] hVT^n [1,5-c] fc> V 5 
5 2) 

Jttttil 18i l*l«fc:£ifcfcJBV\ 2-(3- 1> V ^^^7s=^)-U5?* 

jm*^? J -/V (13 mL) J; 5 U ft^tl 5 2 (97.1 mg, 0.349 mmol) 

LTlW25%T*#fc 0 
iH NMR (5 ppm, DMSOds): 8.72 (d, J=4.3 Hz, 1H), 8.32 (d, J=7.6 Hz, 1H), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.84 (s, 
1H), 7.49 (dd, J=6.0 Hz, 4.3 Hz, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.6 Hz, 1H). 
Mass (m/z): 278 CM + ). 

IR (KBr, cm O: 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
7tm^¥f : Ci4HioN 6 0-0.4H 2 0-0.1 C2H5OH b L-T 

HSlHil : C 58.75%, H 3.67%, N 28.90% 

fh^ffi : C 58.80%, H 3.96%, N 28.97% 
M : 274.5 - 275.0*C 

m&m 53 

5-T 5 y-2-(2-7 ^/V)[l,2,4] h V TV n[l,5-c] try 5 V> (fl^HJ 

5 3) 

HiSM i8i mmteJjfe&m\ Hz- y y -?<5-)\>* $ ->v7 *=/v)-i,3-^ 

^^^;-;K5mL) <fc 19 S^b b h U flS-g-fc 5 3 (180 mg, 0.647 mmol) 
£ 6 fe&Si & UT W 50%-TWCo 

m NMR (5 ppm, DMSO-de): 9.32 (d, J=1.6 Hz, 1H), 8.65 (d, J=5.0 Hz, 1H), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (s, 
1H), 7.55 (dd, J=8.0 Hz, 5.0 Hz, IH), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, IH). 
Mass (m/z): 278 (M + ). 

m (KBr, cm 1 ): 1668, 1655, 1601, 1560, 1508, 1331, 789. 
Tumftffi : Ci4HioN 6 0-0.3 H 2 0 t UT 

MMU : C 59.42%, H 3.63%, N 29.32% 

W-jftt : C 59.28%, H 3.77%, N 29.63% 
: 253.2 - 253.6°C 

mm 5 4 

5-T 5; /-2-(2-7!J/»-7-(4-^y v^)U,2,4] b y TVn[l,5-c]fcry 5^ 
5 4) 

KfcftjtTRffi&fxofc. (16 mL) £ DMF (8 
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mL) OfB&fmzyW&AU <t&®5 4 (455 mg, 1.54 mmol) %&GM&k 
LXWm 59%-C#fc„ 

m NMR (8 ppm, DMSO-de): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

m (KBr, cm-i): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
5c*£tff : CuHioNeO-l.OHsO b LT 

mm : C 56.92%, H 4.17%, N 28.31% 

thJHItt : C 56.75%, H 4.08%, N 28.36% 
MM : 279.2 • 279.9°C 

mi&M 5 5 

5-7 ^ -2-(2-7 U ;v)-7-(2- 7 !) ;v)[l,2,4] b !) 7 ^ n [l,5-c] f y (ft<&4* 
5 5) 

mmm i8t muttfe-v, 2-(3- h y tz^^* * ^;v7 * -/!✓)- 1,3-i?^ y 

y mL) «fc 9 U ft£-#! 5 5 (114 mg, 0.425 mmol) £ 

£ bTitX^ 27%-e#fc 0 
*H NMR (8 ppm, DMSOcU): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.89 (d, 
J=2.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 7.08 (d, J=3.3 Hz, 1H), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.68 (dd, J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 267 (M + ). 

HI (KBr, cm-i): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178,748. 

Tcmftffi : Ci3H9N 5 O2-0.lH 2 O t 

mmi$. : C 57.97%, H 3.32%, N 26.26% 

W-^fft : C 58.04%, H 3.45%, N 26.03% 
IH£ : 250.2 - 250.4t 

mnm 5 6 

5-T 5 / -2-(2-7 y /I^)-7-(5-k° V 5 ^=/V)[l,2,4] t> V 7 , /o[l,5-c] bf V 5 (ft 
^5 6) 

MMM l 8 £lRUift#?££/BV\ 2-(3- b V -f^vx? ~)V7 

m&ma**-* J -MlO mL) =t 9 SfS.fl L.ft£4& 5 6 (117 mg, 0.419 mmol) 

ltiR$ 13%T*#fCo 
iH NMR (8 ppm, DMSOde): 9.48 (s, 2H), 9.27 (s, 1H), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, 1H), 7.80 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
1H). 

Mass (m/z): 279 (M + ). 
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IR (KBr, cm 1 ): 1677, 1650, 1622, 1570, 744. 
5c*#*f : C13H9N7OO.5H2O t LT 

££Ht : C 54.23%, H 3.37%, N 33.80% 

l+^ffi : C 54. 17%, H 3.50%, N 34.01% 
tt£ : 271*0 (&m) 

mmm 5 7 

5-7 ^ y -7-(3,5-s^ y^-^-^y-/w-r^)-2-(2-7 y /v)[i,2,4] > y 

P[l,5-c]t°y 5 7) 

tmW£*&*^\ 2-fo;V%;V7 3,5-^5vl~f V 

;v (15 mL) iUMIa U ft^tl5 7 (415 mg, 1.40 mmol) ^6MiiL 
TJtZ^ 33%T'#fco 

iH NMR (6 ppm, DMSO-de): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 (M + ), 281. 

Hi (KBr, cm 1 ): 1652, 1610, 1600, 1545, 1508, 1326, 1215. 
ytm^m : C14H12N6O2 t t-c 

H$HiI : C 56.81%, H 4.14%, N 28.63% 

fl-JMlE : C 56.75%, H 4.08%, N 28.36% 
tt& : 227.8 - 228.5^ 

■mmm 5 8 

5-T 5 / -7-(2-T $ / =?T /l^)2-(2-7 V /^)-[l,2,4] MJ7/n [l,5-c] t° 

y ssjy ({b^5 8) 

»fy3 8-C#b^5 5-(3,4-vM hdriX-<^^T5:/)-7-(l-^>^v'tf- 
;V)-2<2-7 P /V)[l,2,4] h y T ^ n [l,5-c] t° y 5 v> ^ (4.53 g, 10.8 mmol) £ THF 
(135 mL) (135 mL) oMU^jjll, N--/o*r « < Wt4 

5 F (1.91 g, 10.8 mmol) ^Px., Ifit 1 BfF^W Lfc„ m^M^W.^^ 

n'>^«U Mil Lfc&, .^JET-eiilSb> 7-(2-yn^7tf^>5-(3,4- 

h ^^-o-^/vt s y )-2-(2-7 y /v)[i,2,4] h y r y d [1,5-c] t° y 5 ^ 

(5.09 g, 10.7 mmol) ^WEMmt LT« 100%"C#fc o 
#bftfcift£gSc^ (2.00 g, 4.20 mmol) nn^^y (180 mL) ^ 

7K (10 mL) DDQ (3.82 g, 16.8 mmol) ^fiT* 12 B#PbW# 

^^A-e v-i/ayL, 5-t ?;-7-(2-7p ; eTtf/v)-2-(2-7 y 

/W)[l,2,4] h y T y p [1,5-c] t° y ^ v 5 ^ (593 mg, 1.84 mmol) £ tT 

JR* 44%T*#fc 0 
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'&btltc1(&&.J$.ys (500 mg, 1.55 mmol) %:^*;—JV (50 mL) fc$S#U 
^irWm (236 mg, 3.10 mmol) ^Dit3fflSSLt R!fcWi*WL&TX*m 

mu as^^p*W7K-esfc#tfc^, nbfotc%&m*^* domD 

£ DMF (10 mL) Oil^M <fc •? S^b h h ft^t) 5 8 (404 mg, 1.35 mmol) 
*m&ffiMik LTW87%T"#fc 0 

iH NMR (8 ppm, DMSOde): 7.97 (s, 1H), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
1H), 7.27 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 
Mass (m/z): 299 (M + ). 

IR (KBr, cm 1 ): 3376, 1652, 1647, 1605, 1570, 1531. 
gfejfe : 299.2 - 300.0°C 

§ys#i 5 9 

5-T 5 / -2<2-y V ^)-7-[2-(2-^/W* ]} J xf;l/7 5 /)f7y-/H-f 
/kHl.2,4] h y T^n[l,5-c]fc°U ^ Ut&®>5 9) 

5 8 -C# bft 5 5-T 5 / -7-(2-^n ^T-fe^/V)-2-(2-7 y /k)[l,2,4] b y 
T)/n[l,5-c]t°y ^v 5 ^ (300 mg, 0.932 mmol) /l- (30 mL) 

L, l-(2-^V*cy /^^)-2-^^ (353 mg, 1.86 mmol) SrAn^ 3OT 

^Ef^Sr^*/-^ (12 mL) i: DMF (6mL) <Z>i!l-g^$U <9 H#£iH U 

#J 5 9 (275 mg, 0.667 mmol) *M&MMi t LXUm 72%T*#fc 0 

m NMR (8 ppm, DMSOde): 7.87 (d, J=1.4 Hz, 1H), 7.58 (brs, 2H), 7.35 (s, 

1H), 7.23 (s, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.68 (dd, J=3.3 Hz, 1.4 Hz, 1H), 

3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (m, 

4H). 

Mass (m/z): 413 (M + +l). 

m (KBr, cm 1 ): 1662, 1654, 1646, 1600, 1569, 1560. 
M : 274.7 - 275.0°C (fiffi) 
!l 6 0 

5-T 5 J -H2-7 y 7V)-7-(lH- \fy V—;V-Z-<< y^)[l,2,4] MJT'/p [l,5-c] t° y 5 
(fl^6 0) 

Hi£#|3 8T'#btb6 l-T-t^MBA-V* f=3r^>^7^/)-2-(2-7 
y /u)[l,2,4] h y T>/ n[l,5-c] t°y 5 v>> (1.00 g, 2.54 mmol) £ N,N-vM 
•fcjv&T =• F ^/VT-fe * -/W (20 mL) U UOtT* 3 B3M# Lfc 0 

Rmm^tmr^mmLtcm. mmz^?;-^ oomD t k?s? 

^•lTkfPfe (0.250 mL, 5.15 mmol) ttx, l^jS^Lfc 0 S^^^T* 
«3f#U flftfclLfcSftSriil&L^ ^^y^/k-eSfc^L, 5-(3,4-i?y 

^-<y^7 $ y )-2-(2-7 y /v)-7-(m- y-/v-s->r /v)[i,2 f 4] b y t y n 
[i,5-c] t° y ^ ^£f££$^ £ LT#fc 0 

#b^cm^^§r^nn^A (135 mL) &d§fi?L, «tK (7.5 mL) ft 
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<fctf DDQ (1.76 g, 8.64 mmol) Ifit* 9 ftWfctf Lfc 0 R]®fc\Z. 2 mol/L 

J -)V (10 mL) £ DMF (5 mL) WIJ: 9 S^ti U 6 0 (175 mg, 

0.655 mmol) &fife*£ill£ LT W 26%-C#fc 0 

iH NMR (8 ppm, DMSOds): 12.88 (brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.70-7.72 
(m, 3H), 7.40 (s, 1H), 7.17 (d, J=3.0 Hz, 1H), 6.80 (d, J=1.6 Hz, 1H), 6.69 (dd, 
J=3.0 Hz, 1.7 Hz, 1H). 
Mass (m/z): 267 (M + ). 

IR (KBr, cm" 1 ): 1645, 1610, 1525, 1510, 773. 

: Ci2H 9 N7O-0.1H 2 O i: LT 

: C 53.41%, H 3.52%, N 36.74% 
tt-JMI : C 53.57%, H 3.47%, N 36.44% 
BM. : > 300°C 
IWI6 1 

5-75/-2-(2-7!J^)-7-(4-t Ko ^V7*=^)[l,2,4] MJ 7V n[l, 5-c] 

try Wb^6 i) 

1 O "C# 5-(3,4-^^ h ^V^S^T $ /)-7-(4-zM-$ /U7 a~ 
/V)-2-(2-7 1) /k)[l,2,4] MJ T ✓ a [l,5-c] t° V % ^ (1.00 g, 2.20 mmol) * * ? 
J-)V (125 mL) iC&tfU 7kmfcft$mi-h})VJ» (250 mg, 6.60 mmol) & 
O^T* 1 &?mW¥ bfeo £J£««:*I6 U m®.*? n n */VAT*#JtiJ L-fc e 

£f y tf^/t^ nvf^77>f- : * o n tfc/UJ* £: * ? J —)V(om& 

mm) X'ffiMU 5-(3,4-S^ h *$"<J'SW K S>2-(2-y V /W)-7-(4-fc Hp* 
f-)Vy » -7V)[1,2,4] h y T y o [1,5-c] t° y $ v?^ (947 mg, 2.08 mmol) £ 
W 95%T'#fc= 

#btifc B-©,4-5?> h ^i/^y^7 5 ;)-2-(2-7 !) ;w)-7-(4-t W**s*f- 
/V7i=^)[l,2,4] MJ77*p [1,5-c] f y 5: S?>*S?* nn^y (90 mL) % M 
WtK (5mL) lOSflPU DDQ (1.45 g, 6.39 mmol) ZlMZLs ilT'2BWj$ 

ufc 0 Bu&m**®irtz.ffifamwtoz.m^tm, mmLtcmfc*^? /-su (15 

mL) DMF (6 mL) <3 Uffrfc* 6 1 (200 mg, 0.651 mmol) 

& &£M£kk LX&m 31%-e#fc 0 

m NMR (8 ppm, DMSO-de): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.53 (s, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, 1H), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.29 (t, J=5.6 Hz, 1H), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 (M + +l). 

HI (KBr, cm 1 ): 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 
Tcflf : C16H13N5O2 • 0.2 H 2 0 t LT 

H$!Mif : C 61.92%, H 4.34%, N 22.45% 

tfJHtt : C 61.81%, H 4.34%, N 22.53% 
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: 239.6 • 239.9'C 
MMM6 2 

5-7 5: J -2-(2-7 V 7U)-7-(3- 1 Ko#^ 5vVfc° U ^-6-f ^)[l,2,4] h D 7/ n 
[1,5-c] try %W Mb^*6 2) 

ft£*G (2.00 g, 5.19 mmol) &DMF (50 mL) t»#U 2-(3- y S^-4- 
h 3J ^W^=^)-l,3'5?t*y7l' (3.43 g, 7.79 mmol) &&Xfi\f-X hi) 7 
i^*77^^7v ?, )^p!J K (365 mg, 0.519 mmol) 110^ 

* / -ettKL, 7-[3-(i,3-^^y7>-2--f^)t°y s^-6-r 

/V]-5-(3,4-v^ h^v'-<>'> ? /l-T$ y)-2-(2-7 y/v)[l,2,4] b JJ 7'/n [l,5-c] t° y 
5 (2.12 g, 4.24 mmol) SrWfeftttto t LTJfc^ 82%Tf#fc. 

#btlfc 5-(3,4-^^ h^v--<^v ? /VT5/)-7-[3-(l,3-v 5 ^-= 3 ry7^-2-^/V)t° 
y i?^-6-^^]-2-(2-7 y /v)[l,2,4] y T>/ n[l,5-c]fc° y 5 THF (30 mL) 

U2 molTL &^(30 mL) SriW^sMT? 3 mfflfflt Lfc c R&Sfcfc 4 mol/L 

i^mt-r v y * j*xmm*to7t, * oa^tiai bfc ^ % MftMWt-? 

aW f / S yU 6-(3,4-5^ b^^^^T^y)-7-(3-*/V5/Wk°y ^^-6-^ 
;k)-2-(2-7 y ^)[l,2,4] fP/yn [1,5-c] t° ]} * W (780 mg, 1.71 mmol) 

#b*bfc 5-(3,4-v^ h^iX^^/VT ^y)-7-(3-*:^5/Vt o y A) 
■2<2-y y /V)[l,2,4] h y T/d[1,5-c] k° y 5 W (620 mg, 1.36 mmol) J 
-)V (62 mL) t^PCt^/VA (40 mL) 0A&ftttl3&#U 7K*fb*!7*-7- 
hy^A (257 mg, 6.80 mmol) M^L, Mtl«»Lfe„ KJfi«sS:»«S 

*iSLfc&* j£JETT?*«L. 5-(3,4-^p< h^^^^T ^)-2-(2-7 !) 
/V)-7-(3- 1 Kn ^v-y 5vvt° y ^^-6-^/V)[l,2,4] h y 7V n [1,5-c] t°!)5^y 

(593 mg, 1.30 mmol) & Sfe gffc £ LT W 96%T*#fr„ 

#btbfc 5-(3,4-S^ h^iX-<Vv ? yWT5y)-2-(2-7y^)-7-(3-t Kn^X*^ 
/Wt°y v ? ^-6-^/^)[l,2,4] h y TV n[l,5-c]fc°y ^ (401 mg, 0.879 mmol) 
£ h y 7 VW^-ng^fe (8mL) mfg$?L, T^V—A (0.961 mL, 0.879 mmol) 
joil>* h y y/^n ^ >-J*/l^:/@| (0.777 mL, 0.879 mmol) £JP;i. Hi^T? 

#&*ifc@fl£&^* / (12 mL) t DMF (9 mL) (Otg&t&WiiL 5 B&A U 

6 2 (152 mg, 0.493 mmol) & 66lttA'£ LT» 56%-C#fc 0 
iH NMR (8 ppm, DMSO-de): 8.66 (s, 1H), 8.30 (d, J=7.9 Hz, 1H), 8.10 (brs, 
2H), 7.95 (d, J=1.6 Hz, 1H), 7.92 (d, J=7.9 Hz, 1H), 7.83 (s, 1H), 7.25 (d, J=3.3 
Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.43 (t, J=5.2 Hz, 1H), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
5c*£fl? : C15H12N6O2 • 0:2 H 2 0 t L-T 

MfflU : C 57.74%, H 4.19%, N 26.76% 

H-JHIE : C 57.76%, H 4.01%, N 26.94% 
MM* : 292.8 - 293.2'C 

tmm 6 3 

5-T S / -2-(2-7 V /W)-7-[4-(l-t Kn ^^-1^ f^f;u)7x =^][l,2,4] h ]) 

r/n[i,5-c]ify Hb^6 3) 

HJfcfllJ 1 0 Tit £> fr5 5-(3,4-i^ f> *$"Oi?frT ^ 7 )-7-(4-*/V ^V7s= 
;V)-2-(3.-y V M[l,2,4\ h V n [1,5-c] M V ^ W (1.00 g, 2.20 mmol) 
/->V (50 mL) ifcS* (10 mL) ©IMtSlL, fliM (940 mg, 5.50 
mmol) $5^0 0.5 mol/LT^t^ b P £ (22.0 mL, 11.0 mmol) %M 

x.. «T, ia-C7HK»#U„ RJfc«fc*i: 2mol/Ltttt«rAl^ $H£K 

/w)-2-(2-7 U A-)[l,2,4] h y Ty n[l,5-c] t° U 5 v 5 ^ (856 mg, 1.78 mmol) 

^ 8i%-e#fe 0 

7-(4-^7^>^7^^/v)-5-(3,4-v ? ^ Y*l"<-yVjVT%;>2-<2-7 

y /i^)[i,2,4] b y Ti/n[i,5-c] fy 5; s?^&s?* pp^y (50 mL) fc?£fl?U 

t*t!J/^ay K (5.00 mL, 57.3 mmol) SrJn^. % 2 Wil^Lfc 0 
«ffiTt?»«gLx BSC^y^ (100 mL) 72lWLf:„ KfS 

tilU 5-(3,4-^7< h*^^7§/)-2-(i-7!lA>7-(4^ h^Tj/V/ff 
=/l/7i=/uXl,2,4 b y 77 n[l,5-c] f y 5 v>>- (830 mg, 1.71 mmol) SrlR* 
96%tr#fc 0 

#6>ftfc 7-(4-p< h ^ri/*;v*=;>7 i=;v)-5-(3,4-7^' f ^r^y ^7 ^ 
7)-2-(2-7yyV)[l,2,4] h yTyn[l,5-c]t°y ^v>:/(580mg, 1.20 mmol) £r THF 

(30 mL) \Z?m U T7l^=f>#ffl^Ts O'CtC^iP L-fc 0 EOSS'g'fcfc 0.95 mol/L 
^f/W^V^yo? K©THF88ft (14.3 mL, 15.0 mmol) £ 

^3^M#Lfc„ fcj&m\m®fo*M*-, mm^^-c^mLtc ^mm* 

jfeWM^^^^A-eftftU iliiL-fcfc, WBETT?«IIU 5(3,4-^ 
^y^;U7 ?;)-2-(2-7 y ;V)-7-[4-(l- 1 Kn= J f->l^f^f^)7i = 
^][1,2,4] h y 7yn[l,5-c]f!) ^ ^>©fe^^^#fc 0 
#&JlfcS4)*«Wnp^y (54 mL) MS?U ^@zK (3mL) *5J: 
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tfDDQ (958 mg, 4.22 mmol) SrJlJ;fc % 3 B#IWfll# tfc 0 o a 

/ (4 mL) i <9 H3£ii U 6 3 (132 mg, 0.394 mmol) £ 

LtlR$ 33%T*#fc 0 
*H NMR (8 ppm, DMSO-ds): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.10 (s, 1H), 1.47 (s, 6H). 
Mass (m/z): 336 (M + +l). 

IR (KBr, cm 1 ): 3500, 1660, 1655, 1599, 1550, 1228. 
7tm%m : Ci 8 Hi7N 5 0 2 1 LX 

: C 64.51%, H 5.32%, N 20.55% 
tUHB : C 64.47%, H 5.11%, N 20.88% 
jft£ : 246.0 - 246.6*0 
6 4 

5-T^y-7-^/V-2-(2-7!)/V)[l,2,4] M)7/n[l,5-c]t°y Wfrfr»6 4) 

HtS#J 2 2 T-#k;tx5 7-^/^5-(3,4-i^^ h ^^^^VT 5 /)-2-(2-!7 !) 
/v)[l,2,4] h 3) 7 y n [1,5-c] t° y 5. v 5 ^ (1.85 g, 4.54 mmol) £r a a * ^ (18 
mL) fc8M?U S@tK (1.0 mL) jo itFDDQ (1.55 g, 6.81 mmol) £rflDx.> 
5 mmWt LfCo * n o U 2 mol/L TK^fb^ h 5 

^ATk^^PX-X^Stttcb, #iRLfc. *««Sr««*«Eife^^^!>ATfft 
«fcU ItiiLfclft, WETTfcltLfc. SlifSrv^^vi^— WMIfaW 
>>3yLfci, ftfeilxfcBfrSr^^/^iUSfeftU Ul)6 4 (118 mg, 
0.46 mmol) ltt$ 10%-C#fc o 

iH NMR (8 ppm, DMSOds): 7.91 (d, J=1.9 Hz, 1H), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.79 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.9 Hz, 1H), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 (m, 2H), 0.91 (t, J=7.3 Hz, 3H). 
Mass (m/z): 257 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1558, 1421, 1382, 748. 
5n*£#f : C13H15N5OO.I H 2 0 t LT 

HSBffi : C 60. 14%, H 5.74%, N 27.34% 

ttJMt : C 60.26%, H 5.91%, N 27.03% 
jftjft : 155.0 - 155.3°C 

mum e 5 

5-T^ /-2-(2-7 y ;^)-7-(2-7^=/^^=/^)[l,2,4] h JJ 7^ n[l,5-c]fc°y ^ 5? 
y (fc£1*6 5) 

Utt^ 1 8 kfflMt£jj8k*m\ 2-(3- h y ^W^^V7x^)-l,3-^ 
*y-7^£ 2-(7*-^^=/^)-l- h y ^/^Xfcftfc-CRJSfcfrV^, 5-(3,4- 
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n [1,5-c] t° U ^ W (570 mg, 1.26 mmol) £ &&T*^y 7*t Ltt$ 70% 

n*btltc 5-(3>^ h^v'^y^/VT^y)-2-(2-7P/V)-7-(2-7a^ai^ 
7V)[l,2,4]MJTyn [1,5-c] t°D ^v^Srv^nPT*^ (9 mL) «fi?L, ^ 
®tR (0.5 mL) joitfDDQ (430 mg, 1.89 mmol) ZMz., ^UX6mmWW 
Lfc 0 Rl&m%? ° * /Jn/VJ. t 1 mol/L7k®Hfc^ b U ^^M^OU^Mm^ 
#\ 31&Lfc 0 ^m®Sr«M^^V!>AT^t, M^Lfc^ UBTX 

/ -;v (13 mL) Wna (4 mL) <DM-&Wm*. t> Wri&JI U 6 5 

( 160 mg, 0.530 mmol) £ 6 t LXW 42%"e#fc 0 
iH NMR (6 ppm, DMSO-de): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 301 <M + ). 

IR (KBr, cm 1 ): 1645, 1599, 1538, 1323, 1234, 762, 744. 
Ttmftffi : CnHnNsO-O.l H 2 0 t LX 
MfflM : C 67.16%, H 3.65%, N 23.32% 
: C 67.36%, H 3.72%, N 23.10% 
: 246.5 - 247.3t: 
mMM 6 6 

5-7 5: J -2-(2-y ]) /W)-7-(2-7 ct=7Wi^)[l,2,4] h V T V p [1,5-c] k'!)^^ 
(ft^6 6) 

ft^fe6 5 (600 mg, 1.99 mmol) £r^/-/V (75 mL) JC»»L % 10%/n o 
yW&mm (60 mg) £*n;U 7K^#ffl^Tx 50t^2B#r B W*bfc o BJ&WL 

; —JV (12 mL) «t <3 6 6 (350 mg, 1.48 mmol) & 

*H NMR (8 ppm, DMSO-cU): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, 1H), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, 1H), 6.78 (s, 1H), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, 1H), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1556, 1510, 1421, 748. 
Ttmftffi : CivHibNsO t L-T 

mm : C 66.62%, H 4.93%, N 23.33% 

tUMS : C 66.87%, H 4.95%, N 22.94% 
BM, : 205.0 - 205.1°C 
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5-T 5: J -2-(2-7 V /V)-7-(2-t Kn ^y^}V)[\,2,4\ h 9 Ty*p[l,5-c]t: 0 y 5 ^ 
>- Mt£*6 7) 

ft£®G (20.0 g, 51.9 mmol) ZYsVaiy (300 mL) fc&#U tT=/u> JJ 
•f^W* (25.5 g, 77.8 mmol) jSitftf;* h!J 7x=yi/*^7^y^7^!)A 
^p!J K (1.82 g, 2.59 mmol) fcjtJU*., 3H#fffl3t^L-fc 0 ^I^Ifift^ 

- (IM:^t^^|if;w^ffl tffitKU 5-(3,4-^ y^y 
AST % y>2<2-7 V /^)-7-lf=Ml,2,4] h V 7Vn[l,5-cJ t° !) 5 (14.5 
g, 38.5 mmol) «r 6 £ LT« 74%T*#fc c 

nbtltz 5-(3,4"^ h^^^^VT^/)-2-(2-7yyV)-7-^Ml,2,4]hy 
7yp[l,5-c]^'h;^ (5.00 g, 13.3 mmol) £THF (50 mL) Kl&fi?L* M 
•^Bf 4* b 0.5 mol/L 9-# 7 fc'f* p [3.3.1] /fy© THF &ft (66.3 mL, 33.2 
mmol) ftHiaft-CWT U $ fe 1 6 ftfflSftc Ufc. SJSiKSr 0°C«£P Lfc&, 
^9J-fr (15 mL) % 6 mol/L tK^LT* h U »7 A**»H3 £ 30%«4b*lif 
*£#nx.fc 0 SiSIfcIWitM) *A*«Jfc&&;bn£;fc&. fiW*fcau*. 
-C-^Stt^L. ^PP*/UAX'ttfcHbfc 0 ^m®£&*»^'^!7^T« 

(Jj&jft: ^na^^^;-;WMI) "OfifMU 5-(3,4-v^ h*v"< 
y i?/>T 5 / >2-(2- 7 y ^)-7-(2- 1 K p =¥^^)[1,2,4] MJT^p [l,5-c] fcT y 

#b*Wt 5-(3,4-i^ f ^r^y^/VT ^ 7 )-2-(2-7 D /V)-7-(2- 1 KP^^f 
/u)[l,2,4] ]> y 7/p [1,5-c] t° y 5 uvL*$y (180 mL) L> 

US* (10 mL) *5<fc0DDQ (3.45 g, 15.2 mmol) ^iT? 5 H#B8fll# 

Lfc 0 ^ft£*pp*^AfcmW*©$B^fc^;EgK #«Lfc. WSfcSSr 

6 7 (421 mg, 1. 72 mmol) Sr LT W 13%-C#fc, 
iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.81 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.65 (t, J=5.2 Hz, 
1H), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 
Mass (m/z): 245 (M + ), 215. 

IR (KBr, cm 1 ): 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
jtmftffi : C11H11N5O2 t LX 

mmm c 53.76%, h 4.81%, n 28.36% 

tUHft : C 53.88%, H 4.52%, N 28.57% 
: 207.2 - 207.8^ 
H«J6 8 

5-T^ /-7-[3-(^ o7n t';V^f^7 5 ./MEj-^n^-l-Jc^-W M-2<2-7 
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y /k)[l,2,4] hVT"/ n [1,5-c] fc 9 y S *JV 6 8 ) 

Ml,2,4] h V T S S* [1,5-cl t° !J ^ 5?V (13.4 g, 35.6 mmol) & THF (120 mL) 
WSflFU 50% 4-^^/^/^y *-4rit* 9 s K*8Hft (16.7 g, 71.2 mmol) & 
itWjgftft^§ i>A (453 mg, 1.78 mmol) Sr^n^., 5 B^^Lfc 

jK-.Bffifc*^) T'lff^Lfc #bti^@^Sr7«^y-/^T*hyf-^v—iX3^ 
U (±)-7-(l,2-^t Kndr^5vV)-5-(3,4-vM f^y^7 5;)-2-(2-7y 
/U)[l,2,4] h y T)/ a [1,5-c] k°y 5^ (9.68 g, 23.6 mmol) LTUX 

m 66%-e#fc 0 

#btLfc(A)-7-(l,2-^t Kn^^^7V)-5-(3,4-^p« 
/)-2-(2-!7 y ^)[1,2,4] b y T^/p [1,5-c] If y 5 S^&S?* P p J* * >-(450 mL) % 
(45 mL) «fi?U i/y*^ (31.0 g) & <fct)^ *iS3 *5HW- h y 
>>A (7.56 g, 35.3 mmol) &JU;U ilf 3 B#ISil# Lfc £«£«®U 

5-(3,4- v 5 ^ h ^^y^7 5 / )-7-*/V 5; ^-2-(2-7 JJ /V)[l,2,4] H7/n 
[1,5-c] tT y (8.06 g, 20.5 mmol) Zb&mftk L-TTlW 87%f#fc 0 

T/V=r^^^Tx 60%*3*fttf- f y 17 A (380 mg, 9.50 mmol) Sr THF (30 mL) 
Mil U S^c^-A"*;* g^^^^/V^^-r^ (1.88 mL, 9.50 mmol) ^APx.x 
O^T* 30 Lfc 0 KJfc»£*&fc 5-(3,4-v^ h * v^O-v^VT 3 / )-7-*A- 

5/W-2-(2-7 y ^)[1,2,4] h y T y*n [1,5-c] t°y 5 v 5 ^ (1.20 g, 3.17 mmol) SrJq 
x., 2 B#FpW# Lfc„ KJSa^fi&Sl^foKSrJD^. B»*^-C«ia Lfc. 

* b *c*y<vVjvT k j H<2-7 y a-)[i,2,4] h y t y p [1,5-c] t° y 5 v^-7-r 

^ y /^n^/Uo^x/V (1.35 g, 3.00 mmol) £ 6£J£i§ t L-TM 95%T?#fc 0 

[1,5-c] try 5 y /Vg&^'TVVaL^TVi' (1.30 g, 2.89 mmol) p p 

(20 mL) Tfr^lsUWiT, -78°CiC^Ltc^ lmol/LiM 

y7*i3^7;V$-7ist Ky F© f;i/xy^S (8.68 mL, 8.68 mmol) £rlRli& 

5-(3,4-^p< f^v'^v^T 3 /)-2-(2-7 y /k)-7-(3- 1 FP ^^-(E)-7 P P^ 0 -l-3i 
y-H^)[l,2,4] b P 7yo[l,5-c]^!J (994 mg, 2.44 mmol) 

i LTIIX^ 84%-e#fc„ 

#£>*lfc 5-(3,4-^^ h ^r^y^7 $ ;)-2-(2-7 y ^)-7-(3-t Kp^SHE)- 
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7 p n/^l-^^-W/V)[l,2,4]hyTyo[l,5-c]fc°y ^^^nn^^y (81 
mL) K$$?U US* (4.5 mL) ££tfDDQ (1.65 g, 7.29 mmol) 

•2-(2-7U;>)-7-(3-t Ko^^-^-^n/N'-l-^y-W/kMl^l h P 7)/p[1,5-c] 
ey^^y (457 mg, 1.78 mmol) SrWfegfri LTJR^S 87%-Ci#fc 0 

5-7^y-2-(2-7!J;l/)-7-(3-k Ko *i/-(g)-Zfn ^-1-^y-l-^ 
A')[lA4]MJT>^B[l,5-cIfc?5 SS^fc^y— A/ (15mL) fcl&flU 
WW^y (208 mg, 2.92 mmol) SrfllJx., lW?$MMLfz 0 
fc*S5ft;# h y -7 A (221 mg, 5.85 mmol) %MzL, Jtott! 30 ftffl&tW L 

<Dmm*f-*mtt:to*.t£ik* iETt'iiif:. mm%^*;-* (12 mD 

■fc »? Si&J, U ffrg* 6 8 (120 mg, 0.313 mmol) & £ LT 18% 

»H NMR (5 ppm, DMSOde): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 

1H), 7.21 (d, J=3.3 Hz, 1H), 7.00 (s, 1H), 6.75-6.85 (m, 2H), 6.73 (dd, J=3.3 Hz, 

1.6 Hz, 1H), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 

1H), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 

Mass (m/z): 311 (M + +l). 

IB, (KBr, cm 1 ): 1691, 1635, 1629, 1603. 

5c*#*f : CigHisNgO • 2.0 HC1 • 0.8 H 2 0 t tt 

mmi$. : C 48.47%, H 5.82%, N 20.88% 

tHMfc : C 48.32%, H 5.47%, N 21.13% 
MA : 263.5 - 264.2t 

nmme 9 

5-7 5 S-2-Q-7 y /^)-7-[2-(l- 1 Kn^W^ v^sf-tld^-Mll&ti YVT 
V P [1,5-c] t° y ^ v 5 ^ Offcg-& 6 9) 

fls£*G (1.25 g, 3.25 mmol) £ DMF (15 mL) fc#Aft % 2-(l-f^f^ 
S/P A'*^^ P^^/l/)cc^/l, }> p -ff-jiV7.X (2.29 g, 4.88 mmol) *3 
.fctftf* h y 7 zc~jV7*X. 7 4 7^ P ]} K (230 mg, 0.325 

mmol) SriB^.s HO'CT* 3 W^ffl* Lfc 0 K^Sr^?&*t?^*PLT 1 mol/Lx 
h 7 -f^lVT 7}VOr y KO THF ^ (7.50 mL, 7.50 mmol) £3JP?U 

/^pvf^77^ (ttiiil : ^ d n i ^ ^ / ^/KDH^il) Tit 
14 U 5-(3,4-i^ f^f-^V^l/T 7)-2-(2-7 !) ;U)-7-[2-(l-t Kn^W^o 

^^/i/)*^s/i/][i,2,4] h y ry p [1,5-c] try 5 s^&fcftJMttfcfc itifc, 

#£>*lfc 5-(3,4-S^ h ^^>-^VT 5 y )-2-(2-7 y yV)-7-[2-(l- fc Kp 3rS^ 
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^ v^<y^;i)^~rt[l,2A] Y ] JT 5/ o[l,5-c] t° !I S S^fc* o o (81 
mL) fc**U US* (4.5 mL) £J:I>*DDQ (2.13 g, 9.75 mmol) fcJlJ*.* 
Mt? 2 l$mtt# t fc 0 * n n A t 1 mol/L tR^T" MJ 7 ^tK^ 

fcflU iiT-ellLt aaE*^nn^A7?MI^aV—yaybyt^ # 
btlfeH^^^^^ (12 mL) £ DMF (8 mL) ©jg^JSJKi & S&A U 

6 9 (536 mg, 1.73 mmol) Sr B&jj&gi t LT W 53%T'#fc 0 
iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.47 (s, 1H), 
1.60-2.00 (m, 8H). 
Mass (m/z): 310 (M + +l). 

IR (KBr, cm-i): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 

Ttm&m : C1GH15N5O2 1 hx 

: C 62.37%, H 5.03%, N 22.73% 
M-JMf : C 62.13%, H 4.89%, N 22.64% 
Hfcjft : 249.5 - 249.9^ 
Hi&0iJ 7 0 

5-7 5 y-7-[l-(v-^ u~7v f- ;v)- 1,2,3,6- =r h7k Knt'U ^y-4-^ 

/v]-2-(2-7 y /v)[i,2,4] huryo [1,5-c] t° u ^ (it&m 7 O ) 

G (5.30 g, 13.7 mmol) 5: h/V^i^ (300 mL) fc&#U -ftfcl 4-(h 
]) -ff-zux? —/isSfi-pK Ko-2H-tTH^V-l-*/v#^Bfe tert-7*fvi^;*7VV 
(9.70 g, 20.6 mmol) feit/tf^ MI 7i=;V*^7^^7v'!)A^ n !I K 
(1.00 g, 1.37 mmol) fcJn*.* 6 H^itSft Lfc 0 K^cSrM*"^^U 

7>f h*i§Ut&, «£#i£Lfc D *W«r#S*«W-r^i/»JrA-ettjftU 

mmvft^ iffTttitfc. #^f«v'y*WBvf^77^ 

(»W»iC:^f-^ilHR^^©S^^SSSE) TfSI*U 7-[l-(tert-7 
^/^;v)-l,U6-fh7t Knt e yi?^-4-^/v]-5-(3,4-^^ h^S^y^T 
$ J )-2-(2-7 !I /t-)[l,2,4] b 31 7/n[l,5-c] t°!I 5 v>> (4.19 g, 7.87 mmol) « 
3t&T^7 7 * t LTIIX^ 57%-C*#fc, 

ftbtitc 7-[l-(tert-^ Y**/*;Vi£~;vy\,2,Z$- : r Y 7 t Kn fc°y v^-4-f 
^]-5-(3,4-^^ ^v/^v^T 5 /)-2-(2-7 !I ^)[l,2,4] h JJ 7/p[1,5-c] tf U 
(3.90 g, 7.31 mmol) SrMJ7^*n|HI (50 mL) fc&#U 7=7— 
)V (2.40 mL, 22.0 mmol) 33 it* MI ^ * (2.00 mL, 22.0 

mmol) *Mtl, 4 l*W«T?li# Lfc. K/fc^^fvi^-TVi^ «ttF7^ 

-2-(2-7 y /k)-7-(l,2,3,6-r h 7 t Kn t? D i?y-4-f ^)[1,2,4] h y 7/n[l,5-c] 
S?V (1.04 g, 3.68 mmol) t LT W 50%T#fc. 

ft & ftfc 5-7^ -2-(2-7 y /W)-7-(l,2,3,6-7 i h7t K o bf y ^ -4- «f 
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/V)[l,2,4] h D ryn[l,5-c]k°y 5; *?V (300 mg, 1.06 mmol) *W vn*?y 
(lOmQbffiSl UmL) U -^p/p/^*/^7^7t K 

(0.158 mL, 2.13 mmol) &£X$Y V T± h^V**-fb*!>*^ h V (673 
mg, 3.18 mmol) SflftTf 6 l$|HHf# Lfc. KJfciRte 2 mol/L*ffiMfc;-*- h 

/ — ;w(10 mL) <£ >9 S^d Ufc£* 7 0 (190 mg, 0.505 mmol) 
£ £ LTJR* 48%T'#fc„ 

iH NMR (8 ppm, DMSOcU): 7.92 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.89 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
3.20-3.23 (m, 2H), 2.66-2.70 (m, 2H), 2.55-2.60 (m, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 (m, 1H), 0.45-0.55 (m, 2H), 0.10-0.15 (m, 2H). 
Mass (m/z): 337 (M + +l). 

Hi (KBr, cm 1 ): 1664, 1647, 1641, 1598, 1425, 1225. 
TGm&ffi : CisHaoNeO • 0.3 H 2 0 t LX 
MMiU : C 63.48%, H 6.01%, N 24.32% 
SfJMIt : C 63.25%, H 6.07%, N 24.59% 
: 196.9 - 197.4^C 
7 1 

5-T 5 S-7-[l-(i/?nzfv tVM^)t°^U M-2-<2-7 V A-)[l,2,4] h 

U7/o [i,5-c] bf y s: i? ^ Wb^ifc 7 1 ) 

mUffl 7 0 T*#b^5 5-T 5 / -2-(2-T U /k>-7-(l,2,3,6-T h7tKot^^ 
-4-T 7U)[1,2,4] h U7/o [1,5-c] If JJ 5 v 5 ^ (900 mg, 3. 19 mmol) J-iV 
(60 mL) \Z.m% U 10%^7^!^A/^ (50 mg) ^Ux, 7kSt#B^T, 60°C 
T?2l$IHSI#L.fc. SMty^f Mllfci, *Sft&«ffTT?»«U 5-T 
5 / -2-(2-7 ;i/)-7-(tvy b V TV* [1,5-c] If y 5v ? >'(750 

mg, 2.64 mmol) $rfc£fife*b LTI« 83%T*#fc 0 

# b3xfcfi£$#3 (300 mg, 1.06 mmol) ^nn^ ^(20 mL) t WtEk (2 
mL) OA^IffiKKl^U ^o/PA'y^/^Wt K (0.120 mL, 1.58 
mmol) *5<ktf f y Ti? h^^TK^b^!?*^ h y *A (450 mg, 2.12 mmol) £ 

jn*.,£irc 3 B#F B m#ufc 0 s^^ 2 moi^Tk^b^ f y v&jmmzm*-, 

«BET-e«<6 LfCo »atSr^ y * n ^ h ?v T 4 - m&W&k : * o o * 
/VA t * * 7 -/WOl-pM) tf»» Lfctk # &£B#*r^* / (5 
mL) i 19 B&A U 7 1 (100 mg, 0.296 mmol) £ t LTI&^ 

28%-C*#fc„ 

iH NMR (8 ppm, DMSOds): 7.92 (d, J=1.6 Hz, 1H), 7.84 (brs, 2H), 7.16 (d, 

J=3.3 Hz, 1H), 6.80 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.05-3.10 (m, 2H), 
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2.47 (m, 1H), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (m, 6H), 0.83 (m, 1H), 
0.40-0.50 (m, 2H), 0.05-0.10 (m, 2H). 
Mass (m/z): 338 (M + +l), 323. 
IR (KBr, cm 1 ): 1664, 1606, 1560, 1417, 1328. 
5c*£*f : Ci8H 2 2N 6 0 • 0.1 H 2 0 t LX 
. HI : C 63.24%, H 6.93%, N 24.76% 
fUMt : C 63.55%, H 6.58%, N 24.70% 
B£ : 186.4 - 186.6^ 

mmm 7 2 

5-T5 7-2-C2-7 !J;V)-7-[l-(l,2,3-^Tv ? r^-/^-4-'l'/^)^^-l,2,3,6-X b7 

t kp t°^>-4-r/v][i,2,4] h y ryp[i,5-c]f y 5: ^ (ft-a-t>7 2) 

BM7 0 i:lRl^^^V\ ^oyo^^/V#7/Vft Kfc 1,2,3-?- 

(10 mL) t DMF (2mL) <2^«£9IS$ji§U fl^%7 2 (144 
mg, 0.379 mmol) £ 6 £JiNI <t LT« 36%-C#fc„ 

J H NMR (8 ppm, DMSOde): 9.11 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.81 Obrs, 
2H), 7.16 (d, J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, 1H), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 <m, 2H). 
Mass (m/z): 381 (M + +l). 

IR (KBr, cm 1 ): 1664, 1654, 1598, 1560, 1508, 1227. 
yhMftfif ■ C17H16N8OS • 0.3 C2H5OH • 0.1 H2O t L"C 

ISOitt : C 53.31%, H 4.20%, N 28.25% 

IHM6 : C 53.38%, H 4.58%, N 28.29% 
m& : 227.8 - 228.2°C 

5-T 5 7 -2-(2-7 V yv)-7-[l-(2-^ h * i^5vw)-l,2,3,6-x h y t K n fc° y v^-4- 
y( 7V][1,2,4] h y 7"/b [l,5-c] %W {fc&m 7 3 ) 

H»J 7 0 "CibtlS 5-T ^ / -2-(2-7 y /l')-7 (l,2,3,6-7 1 f 7 * Kn tf y 
-4--f /1^)[1,2,4] h y Tl/p [l,5-c] t°y ^ (600 mg, 2.13 mmol) * DMF (10 
mL) fci£#L> 2-y b^v"l-^n«^y (0.300 mL, 3.19 mmol) &J;lKby 
3u*?-;VT%> (0.890 mL, 6.38 mmol) %1Nz.XMM.X> 11 $f?$ffiWVtc B gJStit 

mL) J^S^ffaL, fls£*7 3 (90 mg, 0.264 mmol) LX^m 
12%XWc 0 

m NMR (8 ppm, DMSO-de): 7.91 (d, J=1.6 Hz, 1H), 7.80 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.86 (m, 1H), 6.70 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.48 
(t, J=5.9 Hz, 2H), 3.32 (s, 3H), 3.15-3.25 (m, 2H), 2.60-2.70 Cm, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (M + +l). 

IR (KBr, cm 1 ): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
7c3?#*f : C17H20N6O2 • 0.4 H 2 0 t LX 

MWM : C 58.88%, H 5.96%, N 24.26% 

H-^iS : C 58.74%, H 6.03%, N 24.18% 
: 164.2 - 164.6°C 
M MM 7 4 

5-T ^ y-7-[l-(2-^ 9vW2-fc Kn^/o V/l)- 1,2,3,6- T h7 t Ko fc°y 

-4--f m-2-<2-7 v ^)ii,2,4] h y r ^ n[i,5-c]t° y 5 w ut&to 1 4) 

3i»» 2-^ h=3rv'-l-7 P n«^>^ 2^n*^ixf^ 

: * * n i: ^ * / -^©ft^»Bt) Ti*M L-fc #6>ftfcHfc«:$? 
jcfvwc-TVl'-t? h J? ^3. l^-i/a 5-T 5 /-7-[l-(^ 
^ /W> 1,2,3,6- 7 1 h7tKnt'!J ^ >-4-f /^]-2-(2-7 JJ ;V)[l,2,4] TV P 
[1,5-c] t° y ^ ^ (1.70 g, 4.63 mmol) £ t LTIfc^ 65%"C#fc„ 

#bft7t 5-T 5 / -7-[l-(^ f =3f ^u)-l,2,3,6-x b 9 fc Kn fc° y 

i?^-4-J M-2-(2-7 y /^)[1,2,4] )> y T^/n [1,5-c] t°y 5 S*^ (500 mg, 1.36 
mmol) %THF (50 mL) Kfeffl L> 0.95 mol/L ^ ?°Ar*?*t.*/tr&-fu % Y<D 
THFWtfc (28.6 mL, 27.2 mmol) 5: THF (20 mL) T'WLfc«^ N Otf 
STFLfc. SbK:RJSa^*«r*aT» 10 LfcfU Rj&m\zma&ikT 

*K«r^?/«Jr AT?«J»Uitii Lfc^^BET-CftSlLfcoSSaESr THF(12 mL) 
DBU (2.35 mL, 1.71 mmol) £JPx., lfiT-2^»Lfc„ KJS 
^?r^l±TX-ae L N 5/ y * n^h^77^ C^ffiM : * o n 

i * 9 j -wm&wm tisit #6>nfc b&mfoz^t / (6 

mL) «fc «? U 7 4 (120 mg, 0.340 mmol) Sr &£J£ii t LTIR^ 

25%"C#fc. 

W NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.87 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(s, 1H), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40 2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s, 6H). 

Mass (m/z): 355 (M + +l). 

IR (KBr, cm 1 ): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 
jtmftVr : C18H22N6O2 • 0.3 H 2 0 t LT 

mmW. : C 59.99%, H 6.47%, N 23.31% 

ttJMS : C 60.09%, H 6.33%, N 23.36% 
MA : 197.8 - 198. 1<C 

mum 7 5 

5-T^y-2-(2-7y/V)-7-[l-(2-t Kn^^f/^W-ffyt \fV v 5 ^ 
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-4--f /V][l,2,4] MJT/o [1,5-c] t° y 5 v 5 ^ Wb^tt 7 5 ) 

mmm i 4 -e#b*i5 5-7 ^ j -7-[i-(^ h*i/#>M?=/M ^)-i,2,3,6-r h 

y\L KPbfi;^y-4->T^]-2-(2-7!J^)[l,2,4]MJT)/p [l,5-c] fc°y (500 
mg, 1.36 mmol) THF (40 mL) fcJ&J?L* 7/V=*>^Tn ^OtT^L 
fc 0 KJ«-£«- 0.95 mol/L ^y^n tV^T^ 5 = !7 A t K V KtfV^f" >^ 
% (17.2 mL, 16.4 mmol) fcHmB.^TiST U £ bfcmU&X* lti?mffl.WLtz 0 

(10 mL) fc*g#U TK^W^^h 1 ; (257 mg, 6.80 mmol) £JBx., 
^MT^^I^LfCo K^^ffTT^^it, mm*M%7kX*ffiftLtc 0 # 
kftfc / -/V (10 mL) £ DMF (2 mL) (OU^Wk £ <9 SUA 
Ute£^75 (244 mg, 0.748 mmol) &6£3tf!li: LTI» 55%T*#fc 0 . 
!H NMR (8 ppm, DMSO-cU): 7.93 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.45 
(t, J=5.2 Hz, 1H), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 (m, 2H), 2.60-2.65 
(m, 2H), 2.40-2.60 (m, 4H). 
Mass (m/z): 327 (M + +l). 

IR (KBr, cm 1 ): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
TcSf : Ci 6 Hi8N60 2 • 0.2 H2O t L-T 

MMi$. : C 58.11%, H 5.93%, N 25.60% 

H-Hiit : C 58.24%, H 5.62%, N 25.47% 
iH£ : 199.2 - 199.9^ 

mmw7 6 

5-T 5 J -7-[l-(3-^ ^-3- 1 Yv**s7?'7\'>l,2,Zfi-^ h 7 t Ka fc°y v>>"4- 

;v]-2-(2-7 y a)[i,2,4] furyn [1,5-c] t? y $ (^4* 7 6 ) 

nmm 3 ^#&#?fe%fflv\ 2-^ h^-i-^PM^&y * v 

^ 3-^^A--3-t: Kn^^-l-^/^^x/H^^-C^^ofc #btifc 

. /MDM-^M) T^LfCo #b^/ce^@#:^^/-^ (10 mL) iDSife 
B B H U fl2^«J 7 6 (719 mg, 1.95 mmol) % £ L-TI» 55%X#fc 0 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.88 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.59 
(s, IH), 3.10-3.20 (m, 2H), 2.60-2.70 (m, 2H), 2.40-2.60 (m, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 (s,6H). 
Mass (m/z): 369 (M + +l). 

IR (KBr, cm O : 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 

7cif##f : C19H24N6O2 • 0.6 C2H5OH b LT 

$m*$. : C 61.23%, H 7.08%, N 21.39% 

tHHlC : C 61.26%, H 7.02%, N 21.22% 
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iM : 183.5 - 184.0°C 

/-2-(2-y y/V)[l,2,4] h U7/o[l,5-c)t e y ^J^-l-tuVTf^WtiZ-T^ 
;VT 5 J 5 K 7 7 ) 

1 (4.53 g, 19.8 mmol) (160 mL) fcBMU i£©7k (40 mL) 

KL^Lfc^/l^T ^ (3.46 g, 35.7 mmol) SriH^fc^ X&SIH- h U l> 
A (2.51 g, 27.7 mmol) %to%-M&X« 4 Bf P B m#Lfc 0 5^&«^7k£ 2 mol/L 
tttt^Al^ Wmtfc@#:^«Lfc^, ttflfcU 5-T.5/-2-(2-:7!J/k)[l,2,4] 
M)X;/p[l,5-c]fc o y 5^^-7-^/^V^ (4.33 g, I7.7 mmol) '&&GMftk L 
-CJR^ 89%-e#fc 0 

fcfcftfc 5-7 5 7-2-(2-7 y /^)[l,2,4) b V TV D[l,5-c]t°y 5; i?y-7-%frtfls 
^ (500 mg, 2.04 mmol) £r DMF (50 mL) &^fi?U N-T-fe^^Wi^ 
T 5 V (313 mg, 3.06 mmol) ^ l-^A-3-[3-(^ fvWT 5 Z)^ tf Art 
*M ^ K • ltfSfc& (782 mg, 4.08 mmol) It Kp**"*^;/ h VTV 

-)V (312 mg, 2.04 mmol) %M%.^ WtfLX* 12 B#H,W#Lfc 0 M^pc*' 
(30 mL) *5«ttJ«T^t KV-v^ fr?v-7A> K U S^lttk 1.0 g) £ 
tin*.* 3 fete 12 B#Ufl&i&-?|ft#L.fc B KJSJS^bv^^SrjfcSiJU 
Lfco '&btltcm&%? n u b D fa.W5/ a V Lfct£ % ^ / — ^ (20 

mL) i DMF(1 mL) ©l^ili •? fffcf & L N ^#J 7 7 (319 mg, 0.970 mmol) 
«r 6 t L XUm 48%TWc 0 

*H NMR (8 ppm, DMSOde): 8.37 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 8.00 (t, 

J=5.3 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 

J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 

Mass (m/z): 330 (M++1). 

IK (KBr, cmO: 1654, 1637, 1560, 1540. 

TtWAtii : C14H15N7O3 • 0.8 H2O t LT 

£8HB : C 48.97%, H 4.60%, N 28.26% 

IUMI : C 48.92%, H 4.87%, N 28.52% 
: 233.8 - 234.0*0 

mmm 7 8 

5-T5;V-2-(2-7!J7^[l,2,4] b JJ 7 :/ a [l,5-c] t° V v^y-7-*;^Vi(N-^y 
i?/V-N-y 9^)7 5: K (ft^#> 7 8 ) 

J&»Sr»J?L «BET*C*»L.fc&, (18 mL) J; 9 BIS* U 

fc£#J 7 8 (223 mg, 0.579 mmol) £ &&££* t L-TilX^ 28%T#fc 0 
iH NMR (8 ppm, DMSO-d 6 ): 8.96 (brs, 1H), 8.23 (brs, 2H), 7.96 (m, 1H), 
7.25-7.40 (m, 5H), 7.22 (m, IH), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, IH), 
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4.67 (s, 1.2H), 4.55 (s, 0.8H), 2.90 (s, 1.8H), 2.85 (s, 1.2H). 
Mass (m/z): 348 (M + +l). 

IR (KBr, an 1 ): 1685, 1653, 1637, 1612, 1560, 1508. 
5c*#W : CisHieNeOs ■ 1.0 HC1 k LT 
: C 56.19%, H 4.52%, N 21.61% 
fttMt : C 56.18%, H 4.45%, N 21.84% 
HljS : 188.5 - 189. 1°C 

mmm 1 9 

5-7^-2-(2-7!);v)[l,2,4] hV TV n[l,5-c]f y 5 ^y-7-^/^V^N-^V 
$^-N-[2-(v^ ^;WT ^ /)^f-/W]}T 5 K Wta-fc 7 9 ) 

-2-(v^ ^/vr $ A^f-w % vfcftx.-cKJS&frofc,, »b*Lfc&£rit*4s* 

9 J (14 mL) <t r> U it&M 7 9 (403 mg, 0.994 mmol) £ fc£Jt 

LtW61%T*#/t„ 
*H NMR (8 ppm, DMSOcU): 8.22 (brs, 2H), 7.93-7.97 (m, 1H), 7.20-7.40 (m, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, 1H), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M + +l). 

IR (KBr, cm-i): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 
TtMftft : C21H23N7O2 ■ 0.2 H 2 0 k LX 

USHff : C 61.46%, H 5.91%, N 24.13% 

W-jMtt : C 61.66%, H 5.77%, N 23.97% 
K£ : 215.2-215.4t: 

mmms o 

5-7 s: /-2-(2-7 y ^)[i,2,4] h y T^n[l,5-c]t°y ^ i?l'-7-*Jl'*ym(S t 4-&* 
Y *y<yi?;idT 5 K (ib&to 8 0) 

5 ^^ft^Ta^^of' 0 #fettfefe^#J«T3i^y-^ (12 mL) £ DMF 
(1 mL) <D&&mmX. 5 SUA L N fc^fc 8 0 (320 mg, 0.812 mmol) £ fc£ 
&A £ LTIR* 40%-C#fc o 

*H NMR (8 ppm, DMSO-de): 8.54 (t, J=6.0 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.97 (s, 1H), 6.92 (d, J=8.5 
Hz, 1H), 6.88 (d, J=8.5 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H), 3.73 (s, 3H). 
Mass (m/z): 394 <M + ). 

IR (KBr, cm* 1 ): 1677, 1645, 1619, 1523, 1515, 1261. 

jumftffi : Ci9Hi8N 6 O4-0.1H 2 O k LX 

MMU : C 57.73%, H 5.04%, N 21.36% 
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fUMtt : C 57.60%, H 4.63%, N 21.21% 
Sfe& : 182.1 - 182.4°C 

mm s i 

5-T ^ / -2-(2-7 V /V)[l,2,4] h y T y p [l,5-c] \£ V 5 v^-7-3 /Hfl ^[N-(3,4- 
^ h*v^^^)-]SM?7V]T5 K Ufc-g* 8 1) 

aflfcafvV&jfcfcJB*.* WfflLfc^^^^y-^ (12 mL) £ DMF (3mL) 
©l^li «J U ik&W 8 1 (231 mg, 0.520 mmol) £ &&M§i t LX 

i&m 32%"C#fc 0 

m NMR (8 ppm, DMSO-de): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.58 (s, 1H), 4.46 (s, 1H), 
3.77 (s, 1.5H), 3.76 (s, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 (M + +l). 

HI (KBr, cm 1 ): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
7C3fc#*f : C20H20N6O4 • 1.0 HC1 • 0.1 H 2 0 t LT 
: C 53.81%, H 4.81%, N 18.93% 
fHSfc : C 53.78%, H 4.78%, N 18.81% 
jgfe£ : 190.3 - 190.8t 
8 2 

5-75/-2-(2-7y;V)[l,2,4] b V T^p[1,5-c] try 5^^-7-^/^V^(3,4-i^7 
n ^ y S?*)T ^ K Wfr£«J 8 2) 

^f>i 7 7t mmttmx\ n-twa^u^t s 3,4-^7/^0-^ 

^/VT^fcftfcTSlS&fTofc. # & tlfcte^ / -/V (14 mL) 
£ DMF (3mL) 0>ft*#tt£ 5 Wfcifi U ft^8 2 (440 mg, 1.21 mmol) 
Sr 6 felt* £ bTUX^ 74%T-#fc„ 

iH NMR (8 ppm, DMSOcU): 8.86 (t, J=6.3 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.20 (m, 
1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.50 (d, J=6.3 Hz, 2H). 
Mass (m/z): 371 <M + +l). 

m (KBr, cm 1 ): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

Ttmftffi : Ci7H 12 F2N 6 02 t LT 

: C 55.50%, H 3.27%, N 22.90% 
ffHMtt : C 55.14%, H 3.27%, N 22.69% 
MM, : 254.5 - 254.9*C 
mmi8 3 

5-T §' / -2-(2-7 y /V)[l,2,4] MJ/yn [1,5-c] t° y 5 5»-7-# ^»<3- *° P 5? 
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/u^^)T§ K ({kims 3) 

mmm 7 1 1 mm^mx\ N-r-fe^^ svfc 3- y ^7 s > 

K{XZ-Xfcl&%ft<>tio »fcftfc*l£fifc*fc^* J (15 mL) k DMF (2 mL) ■ 
©UMli^SfelU ffr&*8 3 (450 mg, 1.34 mmol) &afe^ifp £ LT 
W66%T*#fCo 

iH NMR (8 ppm, DMSOde): 8.88 (t, J=8.3 Hz, 1H), 8.59 (d, J=1.6 Hz, 1H), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (d, 
J=8.0 Hz, 1H), 7.51 (s, 1H), 7.37 (dd, J=8.0 Hz, 4.9 Hz, 1H), 7.25 (d, J=3.3 Hz, 
1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.56 (d, J=8.3 Hz, 2H). 
Mass (m/z): 335 (M + ). 

IR (KBr, cm O: 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 
7tm#m : Ci6Hi3N 7 0 2 k LX 

$zfflU : C 56.98%, H 3.99%, N 29.59% 

IHMtt : C 57.3 1%, H 3.91%, N 29.24% 
ib£ : 229.7 - 230°C 
286098 4 

5-T 5 J -2<2-y V ^)[1,2,4] [i,5-c] tf JJ 5 ^^-7-*/W^V^[2-(2- fc° 

y >Vt^5vV]T 5 K Offc£«J 8 4 ) 
» 7 7 i: Rl^^ffiV^, N-T-fe^V^^V^v^T 5 y% 2-(2-T S / 

^^/v)t° y s^fcftfcTKJ&SrfTofco &baxfc&£j£fc«:^* y — ;Wi2 mL) 

k DMF (2 mL) <Dll3«J; 5 U 8 4 (524 mg, 1.50 mmol) 

£ LTJRsfs 74%l?#fc 0 

iH NMR (8 ppm, DMSO-de): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, 1H), 7.72 (dd, J=7.6 Hz, 5.6 Hz, 1H), 7.46 (s, 1H), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass (m/z): 350 (M + +l). 

IR (KBr, cm 1 ): 1655, 1645, 1623, 1606, 1576, 1535. 
5c*##f : Ci7Hi6N7O 2 -0.5H 2 O k L-T 

£&HK : C 57.09%, H 4.51%, N 27.23% 

fUMt : C 56.98%, H 4.50%, N 27.36% 
M : 200.3 - 200.51C 

mifom 8 5 

5-7 ^ y-2-(2-7U;i/)[U4) h U 7^n[l,5-c]t°y ^ ^^-7-^^#^{N-[2-(2- 
t° y S?A)3i^]-N-p« f-MT 5 K tffrg-flfe 8 5 ) 

mmm7 7 kmm^m^m^\ k-t^jv^vwt n-^/v 
-2-(2- tr y ^)^^/vt 5 >Ktt*.xRj&%noit 0 nbfoitmiim*^* / 

-/W (6mL) itlSfolU ft^8 5 (379 mg, 1.25 mmol) *r6fei£i&£: L 
TIR$ 76%l?#fc 0 
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iH NMR (8 ppm, DMSO-de): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz, 1H), 3.67 (t, J=7.6 Hz, 1H), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass (m/z): 364 (M + +l). 

IR (KBr, cm 1 ): 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
Tbmfttir : CisHnNvOa ■ 0.5 H 2 0 t LT 
: C 58.19%, H 4.77%, N 26.34% 
ff^it : C 58.06%, H 4.87%, N 26.33% 
MM : 151.5 - 152.0*0 

mmm 8 6 

5-T^/-2-(2-7U^)[l,2,4] MJTyn[l,5-c]t°!J 5 ^^-7-^7/^^(2-^ 
^f-;V)T% K (^#>8 6) 

^?VT% V^^T^^rfTofc 0 #?,jif:fi»S:i^y^ (6mL) X 
V fflfeMi U ft&m 8 6 (231 mg, 0.764 mmol) £ £ LTlR^ 47%~C 

!H NMR (8 ppm, DMSO-de): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, 1H), 7.47 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

.Mass (m/z): 303 (M + +l). 

IR (KBr, cm 1 ): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 
Tumftffi : C13H14N6O3 h LT 

mmiU : C 5 1.69%, H 4.76%, N 27.83% 

W-JHfc : C 51.65%, H 4.67%, N 27.80% 
M : 163.4 - 163.6°C 
7 

5-T 5: / -2-(2-!7 V ^)[1,2,4] h ]) T^/n[l,5-c] t° V ? v»^-7-#^^[N-(2-;>< 
h * V^fvV)-N-p< ?vkl7 5 K (flS-fr* 8 7 ) 

nrnm 7 tmm^m^m\ N-7w*fv^r? n-(2-p< 

-/V (2mL) J: 9 Ji U 8 7 (318 mg, 1.01 mmol) £ t L 

TW62%T*#fc 0 

m NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.23 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 (M + +l). 
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IR (KBr, cm 1 ): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
7c3fS#*f : Ci4Hi S N 6 0 3 ■ 0.1 H 2 0 t LT 

mmm : c 53.01%, h 5.17%, n 26.90% 

f\-%m : C 53.16%, H 5.10%, N 26.57% 
lit : 143.5 - 143.8T; 

mnm 8 8 

5-T5y-2-(2-7y/U)[l,2,4] h V Tyn[l,5-c]t°y 5^-7-;&/WK:^[N,N-lf 
*(2-p< h ^V^^/V)]T 5 K iik&m 8 8) 
Hife#i7 7 tm&t£%fe&m\ N-T*fe^-/W^V^i^T^^SrN,N-lf^(2- 

mL) J:<3S^h b hU ^1*8 8 (365 mg, 1.01 mmol) SrSfeftfii: LTJR* 
62%T#rc: 0 

iH NMR (8 ppm, DMSOde): 8.20 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 6.99 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3.18 (s, 3H). 
Mass(m/z): 361 <M + +l). 

IR (KBr, cm 1 ): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 
TtmfiVr : Ci6H 2 oNe04 t LT 

JtflMt : C 53.45%, H 5.86%, N 23.47% 

SUMlC : C 53.33%, H 5.59%; N 23.32% 
BA : 190.5 - 190.8°C 

mmm 8 9 

5-7 =■ J -2<2-y V /V)[l,2,4] h V Ty n [1,5-c] hT U 5 ^^-7-*^^SI>f V 

tvi^rs: K Wb^4fc8 9) 

TSJ'tettfcTEJfcSrfrofc. # ft fc&£$^ / -/v (20 mL) <t «9 

L> ik&V08 9 (166 mg, 0.579 mmol) ^efe^t LT W 36%Tiifc 0 
iH NMR (8 ppm, DMSOde): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, 1H), 7.95 (d, 
J=1.6 Hz, IH), 7.45 (s, IH), 7.24 (d, J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
IH), 4.06 (m, IH), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M++1). 

IR (KBr, cm'i): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
7C*£#f : Ci3Hi4N 6 O2-0.3H 2 O £ LT 

£3HK : C 53.45%, H 4.75%, N 28.52% 

tfJMt : C 53,53%, H 5.04%, N 28.81% 
BA : 221.6 - 22 1.9*0 
o 

5-T S 7 -2-(2-7 U /t")[l,2,4] h y 7/ n[l,5-c] t° JJ 5 v ? ^-7-^/V^^^[3-(l-f 

5 *V y ;>)/p tVu]7 ^ F Wk^fe 9 0 ) 
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mm,m n t nwzis&rc. N-T-fe^^v^T 5 3-(i--r $ y 

mL) £ t) S^i> U 9 0 (197 mg, 0.558 mmol) £ Sfe^ «b LTHX$ 

36%1?#fco 

iH NMR (8 ppm, DMSOds): 8.27 (t, J=6.6 Hz, 1H), 7.80-7.90 (m, 3H), 7.63 (s, 
1H), 7.47 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.17 (s, 1H), 6.89 (s, 1H), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, 1H), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M + +l). 

IR (KBr, cm 1 ): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
ytmfttif : CigHi 6 N 8 O2-0.8H2O t UT 

mmm c 52.49%, h 4.92%, n 30.49% 

: C 52.40%, H 4.84%, N 30.55% 
: 198.5 - 198.8°C 

mmm 9 1 

5-7 5 /-2-(2-7 U /k)[l,2,4] 1> P 7ya[l,5-c]^y 5 v^-^/I^V^^vvU 
75 K 0ffcl^9 1) 

7 7 1 n-t^^v^^^t ^ v-sr^v^r 5 

^Kft?LXfcfc$:ft'otc 0 #^ttfca«fe^^/-^ (13mL) «t^S^ 
U M9 1 (364 mg, 1.08 mmol) &r 6#,$riH t LTlR^ 66%"C#fc„ 
iH NMR (8 ppm, DMSOde): 8.71 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.49 (s, 1H), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.52 (d, J=6.3 Hz, 2H). 
Mass (m/z): 335 (M + +l). 

IR (KBr, crn-i): 1645, 1606, 1560, 1539, 1417, 1221, 761, 746. 
Ttm^m : C 1 7Hi4N 6 O2-0.1H 2 O t LT 

nmW. : C 60.82%, H 4.22%, N 25.21% 

ft^jtt : C 60.74%, H 4.26%, N 25.00% 
MM : 224.9 - 225. 1°C 
9 2 

5-T 5 J -2-(2-y V /W)[l,2,4] M)7)/n [l,5-c] t° !) 5 ^-T-tf/vtfi'Kfe-fc-a- 

=^y t°n y ^y-H/^n tv^lr ^ K Wb^* 9 2 ) 

nmm 7 7 1 mm^mx\ N-7t^xfi/yi?7 5 ^£ i-(3-r 

tV^)-2-t 0 ny K>Ktt*.-CEJS£?Tofc. #kfrfcm£$#>£^^-^ (10 
mL) i!)||g|U fc£#9 2 (409 mg, 1.11 mmol) £&&^i? 0 £ LTl|X^ 
54%T*#fc 0 

*H NMR (8 ppm, DMSOde): 8.38 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.96 (d, 
J=1.6 Hz, 1H), 7.47 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.20-3.40 (m, 6H), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 
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Mass (m/z): 369 (M + +l). 

IR (KBr, cm 1 ): 1668, 1650, 1608, 1539, 1511, 1417, 744. 
7tm&m : C17H19N7O3 t LT 

Mm®. : C 55.22%, H 5.28%, N 26.68% 

fh#{i : C 55.28%, H 5.18%, N 26.54% 
MM. : 181.5 - 182.2<C 
W&M 9 3 

5-7 5 J -2<2-y V yv)[l,2,4] b U7/n [l,5-c] t* y 5; ^V^/M?^^ 
K Wb^9 3) 

/v^^/v-T^y^ft^-CK^SrfTofc (6mL) 
«£ t) U ft&m 9 3 (194 mg, 0.571 mmol) £r LXW 35% 

iH NMR (8 ppm, DMSOde): 8.24 (t, J=6.2 Hz, 1H), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 (m, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M + +l). 

IR (KBr, cm-i): 1664, 1641, 1602, 1538, 1510, 1321. 
5c3R£*f : C17H20N6O2 £ LT 

MMU : C 59.92%, H 6.04%, N 24.64% 

fHHg : C 59.99%, H 5.92%, N 24.69% 
JAM : 273.5 - 274.0^ 
HM 9 4 

5-7 5 y-2-(2-^y^)[i,2,4] b y Tya[i,5-c]fc°y s *sw-*A'# ^(1,2,3,4- 

Tf7tKn^y^y/v)7 5K Wtl^>9 4) 
lHifc$l7 7 iK«^feSrffiV\ N-7tf;Uxfkyi?7$y?r 1,2,3,4-x h 

(12 mL) i t) L % 9 4 (404 mg, 1.12 mmol) & £ LT 

IW 55%T#fc 0 

iH NMR (8 ppm, DMSOde): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.00-7. 25 
(m, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 
Mass (m/z): 360 (M + ). 

HI (KBr, cm 1 ): 1653, 1646, 1633, 1506, 1456, 1221. 
jtmftffi : CisHieNeOa • 0.3 H 2 0 t LT 

HilHit : C 62.35%, H 4.27%, N 23.17% 

ff-^jjf : C 62.39%, H 4.57%, N 22.98% 
BM : 203.0 - 203.2'C 
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mmm 9 5 

]> 3L*f-,v) X?^7*?~M7 % K {ft&m 9 5 ) 

mL) «fc 9 S^bb U it&lfo 9 5 (325 mg, 0.875 mmol) & & i: L-T W 
43%-e#fc 0 

iH NMR (8 ppm, DMSOde): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.23 (d, 

J=3.3 Hz, 1H), 7.02 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.61 (m, 2H), 

3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40-2.60 (m, 6H). 

Mass (m/z): 371 (M + +l), 326. 

HI (KBr, cm 1 ): 1654, 1606, 1479, 1467, 1421, 1330. 

7tm&m : C17H21N7O3 1 lx 

mWiU : C 54.75%, H 5.92%, N 26.28% 

H#li : C 54.98%, H 5.70%, N 26.40% 
jR/ft : 211.8 - 212.01C 
MMM 9 6 

5-T 5 S-2-(2'7 V ^)[l,2,4] h V n[l,5-c] t? JJ ^ ^^-7-^7/VJj?^(4">^ n 
fcT/M ?vk) hV<7 '^st/UT 5 K (fc&m 9 6 ) 

«^J7 7x-nt>ti% 5-T5/-2-(2-7y^)[i,2,4] M;ryp[i,5-c]t c y 

^-7-# /UsS^lfe (500 mg, 2.04 mmol) & DMF (50 mL) fc:S8S¥U 4-v^ n 
^nWf;V^7^V (429 mg, 3.06 mmol) N l-^^-3-[3-(^^^T 
5; t7V]^/V#^^ 5 K • 1 (782 mg, 4.08 mmol) *5 J:tf 1-kKo 

^r^Vi/ h y T^-/V(312 mg, 2.04 mmol) &Jq;t N £i&-C 12 B#«#Lfc 0 
KJfcJfcfcTHF (30 mL) , SE^n!) K^y {3.0 g, ^n!l KUS^ttlfcfifc 
[7 1 b 7^ Kn l/> W-X (Tetrahedron Letters) ,37 # N 40 -5§\7193 H (1996 
¥)] IB^O^-CSUitL^:} feW#!J (T-^KP s^tfc 

S5U 3.0 g) *Jp^ $bl:i£t-l2HWlfc 0 KJ*»*>6>>^**»JU 
tt$£«r*|gLfc„ #btLfcM^^/-^ (10 mL) DMF (10 mL) 
^IJ: & ff&ig U ft-ft* 9 6 (420 mg, 1.14 mmol) £ t LTIK* 

56%"C#7t 0 

iH NMR (8 ppm, DMSO-de): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.50-3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 (m, 1H), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 <M + +l). 

HI (KBr, cm 1 ): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 

%m%m : Ci 8 H2iN 7 0 2 • 0.4 H 2 0 t LT 

: C 57.56%, H 5.95%, N 26.59% 
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ffgfi! : C 57.71%, H 5.87%, N 26.17% 
jft£ : 299.2 - 299.8t 
9 7 

5-T ^ J -7-[l-(2,2,2- h V ^^^-n^^yV)-l,2,5,6-^ h7tKnk'!) W-A-J 

M- H2-7 y /v)[i,2,4] b y 7/p [i,5-c] t° y ^ v?>- 9 7 ) 

HiS$j7 3 <tl^tl&;^££r/BV\ 2-^ h^^-l-^n^rc^^^ h ]} yjvjrvj. 
fyxjvft^m. 2,2,2- h y 7^n^^^^7 i /H-f^x.-CSjS5rtTofc 0 #fe 

-)V (3mL) <Dm£mm£VW£§>U it&M9 7 (300 mg, 0.824 mmol) £ 

LTJ»47%T*#fco 
*H NMR (6 ppm, DMSO-de): 7.93 (d, J=1.0 Hz, 1H), 7.83 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 6.94 (s, 1H), 6.86 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
3.20-3.43 (m, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 (M + +l). 

ffi (KBr, cm i): 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 
jmftm : CieHisNeFsO t LT 

HMtf : C 52.67%, H 4.15%, N 22.92% 

W-JMt : C 52.75%, H 4.15%, N 23.07% 
MM : 247.5 - 248.2'C 
»J9 8 

5-T 5 / -2-(2-7 y /V)[l,2,4] [l,5-c] t° y 5; V-l-t>)Vi& yRif^T 

^ K tfb£*9 8) 

^^TKf&^fTofc (3mL) J: U 

flrfHfe 9 8 (193 mg, 0.709 mmol) £ £ 50%"C#fc o 

*H NMR (6 ppm, DMSOds): 8.27 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

1H), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 (M + +l). 

m (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
5c*£*f : Ci2Hi2N 6 O2-0.2H 2 O t LT 

HSIH : C 52.36%, H 4.55%, N 30.19% 

H#H : C 52.25%, H 4.53%, N 30.46% 
m& : 178.5 - 178.9°C 

mum 9 9 

5-t 5 y-2-(2-^ y /v)[i,2,4] h y ryp[i,5-c]f y ? ^y-7-*/^y^CN-^^ 

i?/U-H-^jv)T 5 K (-ffcg-Jfe 9 9) 

-122- 



WO 2004/029056 



PCT/JP2003/012158 



(om&nmk U U 9 9 (195 mg, 0.539 mmol) ^Itfe&jffl t L 

iH NMR (8 ppm, DMSO-ds, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.22-7.40 Cm, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, 1H), 7.02 (s, 1H), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

HSfe#l ioo 

5-T 5 /•2-(2-7U;0[l ) 2,4] h V [l,5-c] f V 5 ^^-7-^/^^(N-^^ 

^-N-W yfn tV^)T 5 K (fljfrtt 10 0) 
Hilf!l7 7 £EMSfc#fe&J1!V\ N-Tir^/^^^T^:/* N-fy^n 

^/KD^«J;«5#^t, fb^lOO (150 mg, 0.466 mmol) 

L"C» 19%-e#fc„ 
iH NMR (5 ppm, DMSOde, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, IH), 6.99 (s, IH), 6.68 (dd, 
J=3.4 Hz, 1.8 Hz, IH), 4.60 (s, 2H), 4.21 (brs, IH), 1.13 (d, J=6.6 Hz, 6H). 

mMm ioi 

5-t 5 ;-2-(2-7 y /k)[i,2,4] h y ry n[i,5-c]t°y 5 ^>-7-^^^mi^<2-y 

U /M ^/i^)-N-^ ^/v-]T =; K 10 1) 

fr<Dm&®m£9ft%i&U ik&^l 0 l (199 mg, 0.744 mmol) %&&M&t 
LTllX^61%T'#fc 0 

iH NMR (8 ppm, DMSO de, 100<C): 7.85 (d, J=1.7 Hz, IH), 7.17 (d, J=3.4 Hz, 
IH), 7.01 (s, IH), 6.68 (dd, J=3.4 Hz, 1.7 Hz, IH), 6.39 (s, IH), 6.35 (brs, IH), 
4.64 (s, 2H), 2.95 (s, 3H). 

mmm 102 

5-r 5 /-2-(2-7 y a-)[i,2,4] 1- y Tyn[i,5-c]t°y 5 v^-^/v^v^dsi-^ 

/^-N-(4-t°y^^^/v)]T^ K (-ffc^ftl 0 2) 

mm^wusmmz v wit a u it-sm 102 (332 mg , 0.941 mmoi) &6 

fe^A t LT« 48%T'#fc 0 

iH NMR (8 ppm, DMSOde, 8CC): 8.55 (brs, IH), 8.49 (d, J=4.5 Hz, IH), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, IH), 7.78 (d, J=7.5 Hz, IH), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, IH), 7.19 (d, J=3.4 Hz, IH), 7.10 (s, IH), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
IH), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

mmm 103 
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5-75 /-2-(2-7 y/V)[l,2,4] h !) 7/n[l,5-c]t 5 !) $^y-7-*M>t[N-(2-^ 
T J 3i^)-N-(3- fc° y vVM 5vV)]7 ^ K Ofb^ 10 3) 
H»J 7 7 £ |53«lft;!7&&/]!V\ wy^7 5 ^£ 3-(3-t°y v 5 

fvvT 5 y)7o fc°;*V = h V Mzftz.T$.Jfc*ft<otc 0 #bftfc&£»£ 

y * y -A'i /u©a^*iSEJ; v e&a u fb-£fe 103 (274 mg, 0.699 

mmol) £ 6 feoffs £ LTIlX^ 29%-CWc D 

m NMR (8 ppm, DMSO-d s> 80*0: 8.57 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

mmm 1 o 4 

5-7 $ / -2-(2-7 y ;v)[l,2,4] MJ7/d [l,5-c] t°V * ^y-7-#/Vtf ^[N-y =f- 
/V-N-(2- t? y V>)V* =FyV)]T ^ K (flrg-fc 10 4) 

MlfoM 7 7k R«ft;£fe«rJBv\ N-T±^^uy^r 5 ^£ N-y fvt-2- 
k°y vVvy ^/VT 5 ^^^TKJE&^fTofc #fe;ftfcfi£)&«^f-V£@fc 
m^wm&mmX. V U fl?£4& l 0 4 (329 mg, 0.976 mmol) 

t-CW80%-C#fc o 
m NMR (8 ppm, DMSO-de, 80°C): 8.52 (brs, 1H), 7.92 (brs, 2H), 7.87 (brs, 
1H), 7.76 (brs, 1H), 7.35 (d, J=7.9 Hz, 1H), 7.23-7.30 (m, 1H), 7.17 (brs, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.72 (s, 2H), 3.00 (s, 3H). 

HiSM 105 

5-7 5 y-2-(2-7 y /v)[i,2,4] b y 7yn[i,5-c]t°y $ i^y-7-*;HyS[N^f 
/V-N-(3- t° y vVvy fvu)]7 ^ K ({b^ 10 5) 
H«I 7 7 t P^^^feSrffiVN, N-Ti?^^ 5 N-y ?vV-3- 

t°y vvm ^7 5 ^^^-cTO^ofc„ #bftfc;|a£j»&y y -/vt 

S»xf;WMi 9 7¥&i& U 4b*g-#/ 1 0 5 (201 mg, 0.598 mmol) Sr 6 

£ LTiDt^ 31%-C#fc 0 
!H NMR (8 ppm, DMSO-de, 80*0: 8.54 (brs, 1H), 8.49 (brs, 1H), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, 1H), 7.76 (d, J=6.6 Hz, 1H), 7.37 (brs, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.66 (s, 2H), 2.93 
(s, 3H). 
HtfeiH 10 6 

5-7 ^ y -2-(2-y y /^)[i,2,4] h y 7^p [i,5-c] t° y s: v^-7-#/^^[N-y ^ 

;l^-N-(4- tf y 5vk)]T ^ K Uk&m 10 6) 

t°y ^y^T5 ^^^TS^^ofc 0 #6,^/cte^^^y-^^ 

^^^KD^«J;«9^rHU fb-^1 0 6 (374 mg, 1.11 mmol) «r'& 

iH NMR (8 ppm, DMSO-de, 80t:): 8.53 (brs, 2H), 7.92 (brs, 2H), 7.87 (brs, 
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1H), 7.31 (d, J=5.0 Hz, 2H), 7.17 (brs, 1H), 7.09 (s, 1H), 6.69 (brs, 1H), 4.66 (s, 
2H), 2.95 (s, 3H). 
Uttffll 0 7 

5-7^-2-(2-7y^)[l,2,4] h J) TV'd [l,5-c] t° U 5 ^^-^^^[N-Cl.S- 

^y^^y-^-s-r/^^^-N-^^lT^ k • lttifeifc Uk&tBi o 7) 

S^b^ L„ -fb'p'fe 1 0 7 (442 mg, 1.02 mmol) ^(■^•felilMli: 
LTW 84%T'#fc e 

!H NMR (8 ppm, DMSO-de, 80t:): 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, 1H), 7.20 
(d, J=3.3 Hz, 1H), 7.07 (s, 1H), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.00 (s, 2H), 4.54 (s, 2H). 
MMM 10 8 

5-t 5 y -2-(2-7 y ^)[i,2,4] h y r [i,5-c] if y s: ^>--7-*7^^[n-(4-^ 

h^->^^^)-N-y ^]T5 K • lilt {fc&fo 10 8) 

M1 0 8 (381 mg, 0.915 mmol) UTJR^75%T 

JH NMR (8 ppm, DMSO-de, 80^C): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.54 (s, 2H), 3.75 (s, 3H). 

mmm 1 o 9 

5-7 S /-2-(2-7 V /W)[l,2,4] h V 7-yp[l p 5-e]tr V 5 S^-T-aWi'MN-CS-* 
h^^y^uVN-y^lT^ K • ({fr^l 0 9) 

IM7 7 fcRI«tft3WfeMV\ N-T-fe^vWc^W^T^fc N-^5vU-3- 

SSfeSU flS^fcl 0 9 (292 mg, 0.708 mmol) £6£J£bb£ LTJ|X$ 58%T* 
#fc 

m NMR (8 ppm, DMSO-de, 80^C): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 
7.22-7.30 (m, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.75-6.95 <m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.60 (s, 2H), 3.76 (s, 3H). 
HiSM lio 

5-7^/-2-(2-7p;V)[l,2,4] I* V TV n[l,5-c]f V ^ i^-7-#/i^>^[N-(2-p< 

h^^ypsuyn-t^rtT^ k • l^ife «b£«u i o) 
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tt&Vai 1 O (233 mg, 0.561 mmol) *&&MM,k LTlR$46%t 

*H NMR (8 ppm, DMSO-de, 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, 1H), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, 1H), 4.62 (s, 2H), 3.76 (s, 3H), 2.9 1 (s, 3H). 
MMffl ill 

5-t ? y -2-(2-y y /^)[i,2,4] h y r y o [1,5-c] t° y 5 ^>--7-^/v^ ^[N-y ^ 

/V-N-(2-^y!I/^f/V)]7 5 F • l&tttt 1 1) 

*&ftUfc£*l 1 1 (407 mg, 1.02 mmol) &H&M&b LTUX^ 61%T?#fc„ 
iH NMR (8 ppm, DMSO-de, 80°C): 8.54 (brs, 1H), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 (brs, 3H), 7.14 (brs, 2H), 6.68 (brs, 1H), 5.02 (s, 2H), 3.10 (brs, 3H). 
HWJ 112 

5-t 5 y -2-(2-^ y /v)[i,2,4] b y p[i,5-c]f y 5 ^-7-#/M?v$£[N-y ^ 
/v-N-(3-^y y ^)]t ^ K • 1 (ik&m 112) 

£ffi0»7 7 il^«*^feS:ffiV\ N-7tf^xfi/y*;7 5 N-y 9v^-3- 

m^*mwi*tiuz., mmv-tm^m^^^^wmAu it^-mi 1 2 

(647 mg, 1.75 mmol) £SK3tfe!£i& i Ltt$ 84%"C#fe„ 
iH NME (8 ppm, DMSO-de, 80*C): 9.07 (s, 1H), 8.65 (s, 1H), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, 1H), 7.88 (d, J=1.7 Hz, 1H), 7.76 (t, J=7.0 Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.16 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.91 (s, 2H), 3.02 
(s, 3H). 
Hifetfil 113 

5-7 5 y-2-(2-7 y^)[i,2,4] h yry ci [i,5-c] t°y ^ v^-7-#/i^>MN-y^' 

/t-N-(4-dr/ JJ/MTWHr 5 K (-fb-g-ftl 1 3) 

3V y/M^/VT^V^^TSJ^^fTo^o nbftfcm.&f&yd**? ;-^k 

mm^froM&tm^x u 1 3 (276 mg, 0.592 mmoi) &e 

i LT« 35%-<*#fc. 
iH NMR (8 ppm, DMSO-de, 80t}): 8.89 (d, J=4.4 Hz, 1H), 8.21 (brs, 1H), 8.04 
(brs, IH), 7.92 (s, 2H), 7.78 (brs, IH), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, IH), 
7.17 (brs, IH), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 

mmm 1 1 4 

5-T 5 J -2-(2-7 y /k)[l,2,4] h y T n [l,5-c] f JJ 5 ^-7-#/^ ^@£[N-^ y 
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•fu tVHST-(3-fcf JJ V;v* ^-jv)\t 5 K (fti^J 114) 

-/l^gl^^W^l^iU «3 ff5gH B a U \\&m 1 1 4 (376 mg, 1.00 mmol) 
£ £&l£i£ £ LT« 49%X'#fc 0 

iH NMR (8 ppm, DMSOde, 80*0: 8.57 (s, 1H), 8.42 (d, J=3.8 Hz, 1H), 7.93 (s, 
2H), 7.87 (brs, 1H), 7.31 (dd, J=7.6 Hz, 3.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.62 (s, 2H), 4.15 (brs, 1H), 1.14 
(d, J=6.6 Hz, 6H). 

mmm 1 1 5 

5-T S J -2-(2-7 y /V)[l,2,4] h JJ Ty* n [1,5-c] t° 5 5 ^^-7-*^#^»IK-^ ^ 
;V-N-(l-^^k°n-/W-3-^/M^-/V)]T^ K tft^ftl 1 5) 

mnm7 7 bm&t£%&%m\ N-rwxfi/y^^^ N-y^-i- 

B»*^J: 0 ?5*£ift U fls£4& 115 (411 mg, 1.17 mmol) £fi£J£,a£ L 
TilX^ 55%tr#fc 0 

iH NMR (5 ppm, DMSOde, 80^): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.02 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.68 (brs, 1H), 
6.04 (brs, 1H), 5.93 (dd, J=3.1 Hz, 2.9 Hz, 1H), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 
(s, 3H). 
$tt0l 1 1 6 

5-T ^•2-(2-7!)^)[l,2,4] h V TV n[l,5-c]k o y ^ v> ^-7-^^#^[N-Y V 
^ntr/k-N-d-^^/UtTn— ^3->f^^)]T5 K Uk&Ml 1 6) 

tVV-l-^^7U^n-/W-3--f/vy^T5^^x."CRJEfi:SrfTo^o 
&Sm*W&* s J-A'Z. 9 ffg£il U 1 1 6 (565 mg, 1.50 mmol) £ 6fe 

£ LTUX* 72%T*#fc„ 
iH NMR (6 ppm, DMSOde, 80^): 7.89 (s, 2H), 7.87 (d, J=l.l Hz, 1H), 7.17 (d, 
J=3.5 Hz, 1H), 6.95 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, 1H), 5.98 (dd, J=3.1 Hz, 1.7 Hz, 1H), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
1H), 4.58 (s, 2H), 4.10 (brs, 1H), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 
MMW l l 7 

5-T 5 J -2-(2-y JJ /U)[l,2,4] h V 7/n[l,5-c] fcT JJ § ^^-7-^yV#^(N-y f- 
/V-N- 7 cc =vV)T ^ K (tt&m 1 1 7 ) 

ft&m 117 (131 mg, 0.354 mmol) & i: LTJfc¥ 29%X#fc 0 

iH NMR (8 ppm, DMSOde, 80°C): 7.85 (d, J=1.7 Hz, 1H), 7.75 (brs, 2H), 

7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, 1H), 6.90 (s, 1H), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, lH),4.54(s,2H). 

mnm us 

5-7 5 J -2<2-7 V ;V)[l,2,4] h V T^/n [l,5-c] fc° !) 5 i^>-7-^/^^[N-(6-^ 
na t°y^>'-3-'l'/l')-N-^^]T5 K 1 8) 

IBK^^oa^iSiE J: 9 If&A U Q&m 118 (117 mg, 0.319 mmol) 
SrefefeAi ttW l4%T'#fco 

*H NMR (8 ppm, DMSOcU, 80"C): 8.32 (d, J=2.8 Hz, 1H), 7.87 (d, J=1.7 Hz, 
1H), 7.80 (brs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 
7.16 (d, J=3.5 Hz, 1H), 7.10 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.7 Hz, 1H), 3.39 (s, 
3H). 

mmm 119. 

5-7* ? J -2<2-y V ^)[1,2,4] hVTyn [1,5-c] tf V § i^-7-#;M*V»J-(2-:7 
/1^p^^)-N-^5vV]7^ K • 1&&*£ (flS^-ftl 1 9) 

SJjfdlU jb^l 19 (134 mg, 0.329 mmol) LTJR* 27%"C' 

*H NMR (8 ppm, DMSO-ds, 80t): 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, 1H), 4.71 (s, 2H), 4.32 (s, 3H). 
gffiffl 12 0 

5-7$/-2-(2-7 y ;W)[1,2,4] h U T V p[ 1,5-c] t°>J $^^-7-*/^V|felK-(3-7 
fr*vs<>i?M-*i-*7-MTK K • life^ «t£*l 2 0) 

HH$A U <b^«J 1 2 0 (77 mg, 0.195 mmol) Sr fifei&ii i LT» 16%"C# 

iH NMR (8 ppm, DMSOde, 80*0): 7.90 (brs, 2H), 7.87 (d, J=1.7 Hz, 1H), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.07 (s, 1H), 7-00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.65 (s, 2H), 3.99 (s, 3H). 

$tt0l 121 

5-7 5/-2-(2-7])^)[l,2,4] b D 7 v /o [l,5-c] t° ]) §i?y-7-*^yK[N-(4-7 
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f^iHU ft-^ftl 2 1 (127 mg, 0.329 mmol) fcfifilS**: 27% T 

*H NMR (8 ppm, DMSO-de, 80^C): 7.91 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.08-7.23 (m, 2H), 7.06 (s, 1H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 5.30 (s, 3H), 4.60 (s, 2H). 

$mW 12 2 

5-7 ^ 7-2-(2-7 U ;V)[1,2,4] r V 7 % /n [l,5-c] t° y 5 i^^-7-*/^>^[N-(2-^ 

o^y^-N-^/vlr? K • l&tttt (te-a-ti 1 2 2) 

glfcftl 7 7 |Rl«*jfrife&/HV\ N-T^^/^^l^>'v ? T 5 ^£ N-p« 5vV-2- 

U -fb-a-fe 1 2 2 (91 mg, 0.220 mmol) £ i LT« 18%T'#fc e 

iH NMR (8 ppm, DMSO-de, 80*©: 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 4.75 (s, 2H), 3.79 (s, 3H). 
Hi&tfii 12 3 

5-TO-2-(2-7y^)[l,2,4] MJTyn[l,5-c]t°y ^^^-7-*^^[N-(4-^ 
pn^/v)-N-^f;v]7? K • lttlfett (tt&tol 2 3) 

^xf/^i^ipi, tfffcB LfcfeiftSr — /uJ: 5 ¥$@A U 2 3 

(144 mg, 0.342 mmol) Sr i UT» 28%T'#fc 0 

!H NMR (8 ppm, DMSO-de, 80°C): 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
1H), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz, 1H), 7.06 (s, 1H), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.47 (s, 3H). 

$om 124 

5-t s: y-2-(2-7 y ;i^)[i,2,4] h y ry o[i,5-c]f y s; t^-7-#/v^$?DSM 

/W-N-(6-7« ^/Vt°y v^-2-lV^ ^)]7 5 K 0ffc&4& 12 4) 

7 7 t P***?feSr^V\ N-T-fe^^l^Vi?T 5 ^£ N-^ fvi^-6- 
fyVhT y v^-2-f 5v^7 ^ ^^ft^TSJS^ofc #bftfcte#c#j£ 
g^^x^vw J; Y) U N ffr£4fe 1 2 4 (277 mg, 0.832 mmol) % £ L 

ttil 64%-e#fc 0 

m NMR (8 ppm, DMSO-de, 80t>): 7.82-7.96 (m, 3H), 7.56-7.70 (m, 1H), 
7.05-7.20 (m, 3H), 7.04 (s, 1H), 6.64-6.71 (m, 1H), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 Cs, 3H). 

mum 125 

5-T ^ /-2-(2-7 y /k)[l,2,4] r V 7/n [l,5-c] fcf P 5 v^-tf/l^^lN-^ » 

~f p t°^-N-(4-tf y v'/M ^)]T ^ K (ft-a* 12 5) 
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M7 7^i«l:fflV\ ,N-7tf^fW^7$y% N-^ y^n 

~,vtBm^^OU£®m£Vft%i&U4t£ ! %) 1 2 5 (174mg, 0.458 mmol) 

»H NMR (8 ppm, DMSO-de, 80^): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, 1H), 7.88 
(d, J=1.8 Hz, 1H), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, 1H), 7.07 (s, 1H), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.19 (brs, 1H), 1.13 (d, J=6.6 Hz, 
1H). 

mmm 126 

5-7 5 / -2-(2-7 U /V)[l,2,4] h ]) TV n[l,5-c]t° JJ 5 S?y-7-#/U#Vlfe[N-<2-* 
h^i/jc^)-N-(3-t°y »^)]T5 K 2 6) 

Hi&0i]7 7 ilRl«^»SrfflV\ N-7tf^fV^7 5ySr N-(2-y h^r 

gfc^c^J; t) U ffrg-fe 12 6 (318 mg, 0.816 mmol) & 6£JiiH t L 

T»41%T'#fco 

iH NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.46 (d, J=3.3 Hz, 1H), 7.93 
(brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.75 (d, J=7.9 Hz, 1H), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.73 (s, 2H), 3.51 (s, 3H), 3.18 (brs, 2H), 3.06 (brs, 2H). 

nvm 127 

5-T5y-2-(2-7y7V)[l,2,4] MJ 7 V o [l,5-c] \f V % ^^-7-*/V^^[N-^ 
/V-N-(3- tr y vVM ?vv)]T 5 k tfb£4fc 12 7) 

nmw 77 1 *mws&*m\\ n-t^^^^^t 5: n-^^v-3- 

Sfflfej.^/KD?ft^*jW;J:»?fl*SftL, fb^l 2 7 (312 mg, 0.465 mmol) 

m NMR (8 ppm, DMSO-de, SOt:): 8.55 (brs, 1H), 8.48 (d, J=4.6 Hz, 1H), 7.91 
(brs, 1H), 7.87 (d, J=1.6 Hz, 1H), 7.77 (d, J=7.7 Hz, 1H), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

masm 128 

5-r 5 y -2<2-y v /^)[i,2,4] h y 7 /^[1,5-c] tr y 5: s?^-7-*^^iWK-fe-^ 

a a fc° y v^-3-f 9W)-N-y 7vkl7 5: K Wfrfrlfe 12 8) 

Hi&M 7 7 t |51«**feS:ffiV\ N-7tf/>xfvy^7 5 V* ^/l-2- 
^ a p fy ^-3-^/M ^7 5 y^ft^TK^Sr^TofCo #kftfcffi£$« 
y * y -/ui B«fc^/w©»£iSs& J: 5 S&ift U ft-^fe 1 2 8 (159 mg, 0.416 
mmol) £ Bfi&A i LT JR* 20%T?#fc o 

iH NMR (8 ppm, DMSO-de, 80*0: 8.34 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 

Hz, 1H), 7.84 (brs, 1H), 7.46 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.01 (brs, 1H), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.74 (s, 2H), 3.00 (s, 3H). 

mmm 129 

5-T5: y-2-(2-7 U/^Hl.2,4] h VT'/v [l,5*c] t° U S v^-7-;*7/I^>MN-^ 
/v-N-(2-?not°y ^y-H^^f;v)]7^ K tffc£«Jl 2 9) 

mimn i tmm^m^m\ N-rtf^fV'^T^ytr n-^^-2- 

^ n o try- i^-3-^V^ ^A-T 3; y^^-CSiS^rff o^o #b*Lfc&£fife4*& 
-Asbmk^W^&W&Z- *) S^B B a U {tftfb 1 2 9 (250 mg, 0.636 
mmol) &&&&&& t LtW30%t#fc. 

!H NMR (8 ppm, DMSOde, 80t): 8.33 (brs, 1H), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.83 (brs, 1H), 7.44 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0 Hz, 3H). 
gtttffl 3 0 

5-7 ^ / -2<2-y v /^)[i,2,4] > y ry o [1,5-d t° y 5 v^-7-#^v$[]sm 

^-N-(6-^^t°y 5?^-3->f^^)]r§ K tffr&Wl 3 0) 
HWJ7 7 fcWWKc*ife*rffiV\ N-7tf;vxfi/y$?7 5 N-(6-^ ^ 

■&%mx-J-;V& V) TIM U {b£-$J 1 3 0 (65 mg, 0.178 mmol) t 
LTIIX* 28% tr#fc D 

iH NMR (8 ppm, DMSOde, 80^): 8.41 (brs, 1H), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, 1H), 7.64 (dd, J=8.1 Hz, 2.0 Hz, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.19 (d, J=3.5 
Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.60 Os, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 

mmm 131 

5-T^y-2-(2-^y/V)[l,2,4] h yryD[l,5-c]t°y 5i?y-7^;^>SI[N^f 
/k-N-(6-^ h^S/^y^-8-f^^A)]T5 K HfrS-fcl 3 1) 

$r^^y^-^^^ai^-/KD^MJ:i5S^ B B H L. W13 1 (216 mg, 
0.560 mmol) £ i L"C« 25%tf#fc„ 

*H NMR (8 ppm, DMSOde, 80°C): 8.13 (brs, 1H), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, 1H), 7.71 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 0.7 Hz, 1H), 
7.07 (s, 1H), 6.79 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 

mmmi 3 2 

5-7^y-2-(2-?y/k)[i,2,4] h yr^n[i,B-c]try sw-i-u/istfymfot-**' 

ArN-G-t i?y-H^f^)]T5 K (fb£4&l 3 2) 
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fcfffifcc^vv X *) U 1 3 2 (247 mg, 0.627 mmol) % 

LTIK^ 35%T#fc 0 

*H NMR (8 ppm, DMSO-de, 80*0): 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, 1H), 7.72 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
7.05 (s, 1H), 6.78 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.9 Hz, 1H), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 
f&m 13 3 

5-T5y-2-(2-7];/V)[l,2,4] MJTi/n[l,5-c]t°y ^^-7-#/l^^[N-(2- fc° 
y vVM ?vv)-N-(2,2,2- h V y;vjrv^;v)\T % K 13 3) 

mnmn tmmt£%m%m\ wt±^x.^v^jt^^ N-(2-t°y 

fr* ?vk)-2,2,2- h y y;Virxi^)VT % ^WX7LXfcJfc*fi<?tc 0 #fe^fcfi* 
^fe^^f-^t^^^/K^^^i^S^Bt, it&mi 3 1 (201 mg, 
0.475 mmol) & £ t 22%-C#fc„ 

iH NMR (6 ppm, DMSO-de, 80°C): 8.50 (d, J=3.5 Hz, 1H), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, 1H), 7.68-7.78 (m, 1H), 7.23-7.35 (m, 2H), 7.17 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.68 (dd, J=3.3 Hz, 0.9 Hz, 1H), 4.90 (s, 2H), 4.36 (brs, 2H). 

HifeM 13 4 

5-T ^ / -2-(2-7 y /V)[l,2,4] h y 7/ p [l,5-c] t° y 5 S^-T-tf/M^BtCN-;* ^ 
^-N-(2-^^t"y ^-3-4 ^^^/^)]T^ K Wb^l 3 4) 
Hil£0!l7 7 i|BHIWfc^rtfeMV\ N-r-fef/V^^^T^^S: N-^/V-2- 

* * / IH»*^©»^lftKJ: 5 f$g& U 1 3 4 (226 mg, 0.632 

mmol) & g fe^ife £ 40%T*#fc o 

iH NMR (8 ppm, DMSO-de, 80*0: 8.34 (brs, 1H), 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, 1H), 7.15-7.25 (m, 2H), 7.06 (s, 1H), 6.69 (brs, 1H), 4.68 (s, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 
Stttt 13 5 

5-T 5 / -2-(2-7 y /V)[l,2,4] h y 7/ n[l,5-c]t°y 5 ^>-7-^/V^V^[N-(6-^ 
p p t° y jV* 5v^)-N-^ 5vl^]T 5 K 13 5) 

7 bmW£jjW;&m\ N-TWif^^T^* N-^ 5vV-6- 
^ p p t° y ^-3-f/M 5 i'teftfcTRjfc&fTofco #6>*tfcfi^«bSr 
^iH^tlHftcc^/KOa^jffiKJ: 9ffi|g*U ft^l 3 5 (296 mg, 0.779 
mmol) LTIR^ 44%-C#fc„ 

iH NMR (8 ppm, DMSO-de, 80*0): 8.39 (s, 1H), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.48 (d, J=7.0 Hz, 1H), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.09 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 2.94 (s, 
3H). 

mi&M 13 6 

5-T 5 / -2-(2-7 y /V)[l,2,4] h y T i/p [1,5-c] bT 5 $ ^-7-#^^{N-[(6-^ 
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p n)lfy^y-3^;M ^]-N-xfM7 5 K .(ft-fr* 13 6) 

^^tyift»^^/voa^»3Ht«J:9SiBfiftU fc^ttl 3 6 (349 mg, 0.870 
mmol) £ J: LT W 47%T#fc 0 

*H NMR (8ppm, DMSOds, 80°C): 8.40 (s, 1H), 7.93 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.47 (d, J=8.1 Hz, 1H), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.08 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 

%mm 137 

5-T ^ J -2<2-y y /V)[l,2,4] MJT/o [l,5-c] t c 5 * 5? V-7-# A-tf^fcCN-fe-.?* 

t ^^i/t o y ^^-3--i'^^T5^^ftx.TKiS^ : fTofc 0 

%^*f-^i:B«3L^©a^»JIEJ; tJ ¥¥3£A U 1 3 7 (350 mg, 0.926 

mmol) SrSfifeiSli: LT«X^49%T-#fc„ 

m NMR (8ppm, DMSO-ds, 80\D): 8.09 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.00 (dd, J=7.2 Hz, 3.9 Hz, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 

mmm 1 3 8 

5-T 5 J -2<2-7 V /^)[l,2,4] h!J T p [l,5-c] fcT V 3; i?^-7-*/V^^»{N-p« ^ 
7V-N-[2-(3-t°y i?/u)^^])T ^ K 13 8) 

-2-(3-t°y ^)xf;VT5 ^^^TRSSTfTofc. 

-/^Sliif/Wi^iJ: t) Sltfi b Jb-fr* 1 3 8 (100 mg, 0.220 mmol) 
£6fe!t.Hi LTW 18%T'#fc, 

iH NMR (8 ppm, DMSO-ds, 80^): 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
1H), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 
13 9 

5-7^-2-(2-7y/W)[l,2,4] 1> V T V n [l,5-c] t? !> $ i?^-7-*^#y»{N-^ 
/l^-N-l2-(4-fcry ^)x^]}7^ F (flS^l 3 9) 

•2-(4- tf y Vflfcf-A'T 5 ^^^T^^fTofcc #&*Lfcfi£ffc*«r* * / 
-^ilfflfcx?- 9 UflJ&* 1 3 9 (100 mg, 0.268 mmol) 

iH NMR (8 ppm, DMSO-ds, 24°C): 8.53 (brs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 
1.2H), 8.19 (brs, 2H), 7.95 (d, J=1.8 Hz, IH), 7.74 (d, J=7.0 Hz, IH), 7.49 (d, 
J=7.0 Hz, IH), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 
IH), 6.63 (s, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H), 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88-3.03 (m, 2H). 

mmm 140 

5-7 5: /-2-(2- /k)[l,2,4] b 37 75/ n[l,5-c]t°y ^ /te^As* ]) J =>r 

IfjjtiSU ft^ftH 0 (165 mg, 0.781 mmol) &$3tfej&ii£: LTi|X^64% 
XWc 0 

!H NMR (8 ppm, DMSO-cU, 24°C): 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
1H), 7.21 (d, J=3.4 Hz, 0.8 Hz, 1H), 7.05 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 3.40-3.70 (m, 8H). 

%%m 141 

5-7 $; /-2-(2-7 V ^)[1,2,4] h V TV p[1,5-c] 5 § ^^-7-f ^=cis-2,6-^7< f- 
iv^jvi^ y v-4-^ /v=^ b v Mt-g-fe 141) 
HJ&#i|7 7 fcPWfoto&ife*rfflV\ N-T-fe^at^-V/^5?T5 tis-2,6-^ 

/KOS^IffiHU 19 Sift* U {b^fe 1 4 1 (226 mg, 0.781 mmol) $r^jft&HA 
i LTW 64%T?#fc„ 

*H NMR (8 ppm, DMSO-de, 241C): 8.17 (brs, 1H), 7.94 (brs, 1H), 7.21 (d, J=3.4 
Hz, 1H), 7.02 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.35 (d, J=12.4 Hz, 1H), 
3.69 (d, J=12.4 Hz, 1H), 3.40-3.60 (m, 2H), 2.65-2.79 (m, 1H), 2.40-2.50 (m, 
1H), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 

mmm 142 

5-T$ 7-2-C2-7 y /i^)[l,2,4] b V TV n[l,5-c]fc°y 5: ^^-7-f^=t°^y i?S=fr 

(fc£4&i 4 2) 

fliMU 4k&®> 1 4 2 (144 mg, 0.459 mmol) UT1|X^45%T* 

iH NMR (8 ppm, DMSO-de, 100t): 7.84 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 
1H), 3.46 (brs, 4H), 1.45-1.70 Cm, 6H). 

mfcm 143 

5-T ^ /-2-(2-7 p /V)[l,2,4] b JJ Tyn[l,5-c]tf y 5 v^-7->f /V=4-7< ?vH^ 
y vV=^b^ (ft^fcl4 3) 

HJiM 7 7 £ m*fcfrifefcJI3v\ N-T-fe^^u^i?T 5 4-p< ^;v\f^ 

MJ: 9 HJ£A U 1 4 3 (199 mg, 0.842 mmol) £ LTflX 

* 69%TWc 0 
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m NMR (8 ppm, DMSOde, 100*0: 7.85 (d, J=1.7 Hz, 1H), 7.84 (brs, 2H), 

7.16 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.00 (brs, 
4H), 2.90 (brs, 1H), 1.58-1.73 (m, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

mmm 144 

5-T5y-2-(2-7y;v)[l,2,4] h yT^/n[l,5-c]t°y ^ v 5 ^-7-f^=4-^ 

^^v'y^fy (te-a^i4 4) 

^y *?>-\zttx.xRj&%:?Totco mbfrtdmii&ty*^* s-^^mk^w 

m&mmZ 5 IS&iSi U 1 4 4 (68 mg, 0.208 mmol) & 

JR* 26%T*#fc 0 

iH NMR (8 ppm, DMSOde, 25^): 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
1H), 7.21 (dd, J=3.3 Hz, 0.7 Hz, 1H), 7.01 (s, 1H), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
1H); 3.85-3.96 (m, 1H), 3.40-3.58 (m, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 

mmm 145 

5-T5:7-2-(2-7y/v)[l,2,4] M)7>^p [l,5-c] tf y $ v^-7-f /i^=3-^ ^/Ut°^ 
V*?S=jrh s S 4 5) 

mm*- r> Sfeft U flS^* 1 4 5 (149 mg, 0.573 mmol) t l-chx 

^47%t1tfc 0 

iH NMR (8 ppm, DMSO-d 6 , 100<C): 7.85 (d, J=1.8 Hz, 1H), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 3.80 (brs, 
2H), 2.90 (brs, 1H), 2.65 (brs, 1H), 1.56-1.70 (m, 2H), 1.38-1.55 (m, 1H), 
1.10-1.28 (m, 1H), 0.85 (s, 3H). 

H»J 14 6 

5-T ^ / -2-(2-^ y ^)[1,2,4] MJ/yn [l,5-c] tr U $ i^-7-f /l/^^fc K p 
-i,4-;*-3riH? bf=/v=^ h ^ 14 6) 

1 4 6 (148 mg, 1.18 mmol) £ i LT» 97%-C#fc 0 

iH NMR (8 ppm, DMSOde, 100°C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.79 (brs, 

2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, 1H), 7.00 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 

1H), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

IBM* 14 7 

5-T5 y-2-(2-7y^)[l,2,4] h yryn[l,5-c]t°y ^ ^^-7-T/V=2-(3-f 1? v?/V) 

t vo; h y • 1 (ft&m 14 7) 

£&0I 7 7 t lRl«*^feMV\ N-T-t^/l/^ V^T 5 ^£ 2-(3-t°y 

-135- 



WO 2004/029056 



PCT/JP2003/012158 



1 4 7 (230 mg, 0.588 mmol) i: UTlDl^ 47%T'#fc 0 

*H NMR (5 ppm, DMSO-de, 80*0: 8.71 (brs, 1H), 8.18 (d, J=6.7 Hz, 1H), 7.88 
(brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.77 (brs, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.11 (s, 
1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.30 (brs, 2H), 2.80 (brs, 1H), 1.34-1.75 
(m, 6H). 

mnw 148 

5-T 5 S-2-(2-7 V 7V)[1,2,4] h y T^p[l,5-c]t°]J 5 S^-7->f )V=\f u ]} i?^/V= 
frYls (flS-g*U 4 8) 

If^ri U fc^fe 1 4 8 (90 mg, 0.296 mmol) £ 6£J£i!l t LT W 29%Tit 

fee 

iH NMR (6 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, 1H), 7.12 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 
Mtfoffl 14 9 

(2R)-(2-p< t°n y *J=.;v=5-T % / -2<2-7 ]) /l")-7-[l,2,4] h y TV 

v [1,5-c] t° y 5: S^-7->f h ^ (flS-» 14 9) 
HI&M7 7 ^H^^^rffiV\ N-7tf ^xf vy^7 5 y^(2S)-(+)-^ h 

m^f-^om^mmi. v nfefk u K&m 149 (148 mg, 0.769 mmoi) 

fa&t tTJlX*63%T^#fc„ 

iH NMR (6 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, 1H), 7.09 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 4.35 (brs, 1H), 3.57 (brs, 1H), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 

mmm 150 

-4-7 i -7k) t°-< y vV =^fy (fb-£fe 150) 

/l^ f^^/^^£1« £ <9 B&A U ik&V0 1 5 0 (173 mg, 0.427 mmol) 
£ t LT« 35%-e#fc 0 

iH NMR (5 ppm, DMSO-de, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 
6.69 (brs, 1H), 4.39 (brs, 1H), 3.15-3.87 (m, 4H), 1.85*2.10 (m, 2H), 1.52-1.85 
(m,2H). 

mmm 1 5 1 
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5-7 ^ ; -2-(2-7 !) ;v)[l,2,4] b !) 7^ n [l,5-c]^ !) fl^aBrfliK Kp 

4y*jV)\~>rYv (Mi5i) 

iftU -fb^l 5 1 (239 mg, 0.653 mmol) SrBfelgiii: ttW51%-C#fc„ 
iH NMR (8 ppm, DMSO-de, 28'C): 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
1H), 3.90-4.15 (m, 1H), 3.40-3.60 (m, 1H), 3.00-3.25 (m, 2H), 1.10-1.95 (m, 
12H). 

Hife^J 15 2 

5-T 5 y -2-(2-7 y /v)[l,2,4] h!)7/n [1,5-c] fcT p ^ /V=trans-7*# t 

Kn>ry^y y;v=^ Mb&fci 5 2) 

HJ£#I 7 7 t |^Btfc:£&£JBl\ N-T-fe^/V^l^ V^T ^ trans-f^ t 

& B B U 5 2 (194 mg, 0.533 mmol) &&£,f£iH t LtW42%t# 

fc. 

iH NMR (8 ppm, DMSO-de, 25t): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
1H), 7.19 (dd, J=3.5 Hz, 0.7 Hz, 1H), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 
£MM 15 3 

5-T ^ J -2<2-7 y A-)[l,2,4] h !)7/o [l,5-c] \£ V 5 v^-7-f /V=3,5-v^ 
e^i; >?y =/r h v (fc&m 15 3) 

nmm 77 1 mmtt&*m\ N-T-t^*f- v^r 5 3,5-^y ^ 

M15 3 (114 mg, 0.305 mmol) ltl|Jl$25%t#fc 0 
*H NMR (8 ppm, DMSO-de, 80*0: 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, 1H), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, 1H), 4.41 (brs, 2H), 3.65 (brs, 2H), 
2.26 (brs, 2H), 1.60 (brs, 2H), 0.85 (brs, 6H). 
£lfc0l 15 4 

5-T 5 J -2-(2- 7 y /V)[l,2,4] h y T y p [1,5-c] t'Hi? ^-7->f t K p T 

if t°-;W=y > ^ tfb£*& 15 4) 
HiS0ij7 7 iPWR^IfeSrffiV\ N-7tf;vxfvy^75yMt^fV 

J; 9 H&ft U to£<» 1 5 4 (227 mg, 0.699 mmol) £r tTiR 

*H NMR (8 ppm, DMSO-de, 25°C): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 1H), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 
m&M 1 5 5 

[5-T 5 J -2-(2-y V /V)[l,2,4] h V T'/o [1,5x1 v^-7-f /V]#/l^=/V-4- 
7i^Hf^y v'V-^/W^ h y/W (flS-g-ft 155) 
HMJ7 7^i«^fflV\ N-7^f^fwy^7^lr 4-^T/-4- 

^J\s<Dm&m%£ } OWlfe&\s, fls£4fcl 5 5 (145 mg, 0.346 mmol) 

iH NMR (8 ppm, DMSO-de, 27*0): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
1H), 7.59 (d, J= 7.4 Hz, 1H), 7.47 (dd, J=7.4Hz, 7.2 Hz, 1H), 7.39 (t, J=7.2 Hz, 
1H), 7.21 (dd, J=3.5 Hz, 0.7 Hz, 1H), 7.15 (s, 1H), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.63 4.72 (m, 1H), 3.92-4.02 (m, 1H), 3.26-3.39 (m, 1H), 3.01-3.14 (m, 
1H), 2.23-2.32 (m, 1H), 2.00-2.20 (m, 3H). 

mmm 1 5 6 

5-T 5 / -2-(2-T y /W)[l,2,4] hV TV * [l,5-c] t° y ^ v^-7-f /^=4- t K * 

t°-< y ^/=^ h v Uk-Sm 15 6) 

U-V a ^ U tt&VB 1 5 6 (180 mg, 0.500 mmol) £ £#J£jFb £ LT W 41% 

iH NMR (8 ppm, DMSO-de, 80^): 7.87 (dd, J=1.6 Hz, 0.8 Hz, 1H), 7.80 (brs, 
2H), 7.18 (dd, J=3.5 Hz, 0.8 Hz, 1H), 6.96 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.51 (d, J=4.0 Hz, 1H), 3.77 (m, 2H), 3.70 (brs, 1H), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H), 1.31-1.49 (m, 2H). 

mmm 157 

5-t ^ y-2-(2-7 y ^)[i,2,4] h y t^/ p[i,5-c] t°y s: ^^-7-^/^1,4-^^f- 

-8-Tif^t 0 p[4,5]r^=/v=^f^ (^^1 5 7) 

h»j 7 7 1 mm^m^^\ n-t±^^^>^t k 1,4- v^u- 

-8-Tlf* t°p[4,5]T# yKttz.XRm*ftiti 0 nibfrtcUtkj&m** * / 
£l^:r?vK£>il£« «fc <9 ¥?J£A U 1 5 7 (180 mg, 0.488 mmol) £ 

6Mb H H £ LTIl3t$40%t#fc o 

*H NMR (8 ppm, DMSO-de, 80*0): 7.88 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.03 (s, 1H), 6.70 (dd, J=3.3 Hz, 1.7 Hz, IH), 
3.91 (brs, 4H), 3.55 (brs, 4H), 1.5M.56 (m, 4H). 

mm 1 5 8 

5-T 5 /-2-(2-T y /V)[l,2,4] h y 7/ n[l,5-c]fc o y 5 Vy-l-J ;V=4-^Vjv\? 

^yv;=lrY> iik&mi 5 8) 
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tt&m 1 5 8 (137 mg, 0.342 mmol) £ t LT W 28%TWc 0 

iH NMR (5 ppm, DMSO-de, SOX:): 7.87 (dd, J=1.8 Hz, 0.8 Hz, 1H), 7.85 (brs, 
2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, 1H), 7.12-7.21 (m, 3H), 
6.95 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.34 (brs, 1H), 3.78 (brs, 1H), 
2.86 (brs, 1H), 2.56 (d, J=7.1 Hz, 1H), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 
1.09-1.28 (m, 2H). 

mmm 159 

5-T5/-2-(2-7y/V)[l,2,4] h!l7/D[l,5-c]t'!j 5^y-H;M-(2-t Fn^ 
v-tfvv) U *?J =tr ^ ^ Ub£^ 15 9) 

ik&Vd 1 5 9 (152 mg, 0.427 mmol) & t LTUX^ 35°/oTWc 0 

m NMR (6 ppm, DMSO-de, 801C): 7.87 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.18 
(d, J=3.4 Hz, 1H), 6.96 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 1H), 4.38 (brs, 1H), 
4.00-4.15 (m, 2H), 3.74 (brs, 1H), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2H). 
Hj&M 16 0 

5-T $ / -2-(2-7 1) /V)[l,2,4] [l,5-c] fc° y 5; v^-7-f /U=4-t°-< y v>/ 

t °^i) =^rfy (fb-g-ft 16 0) 

t^y v'^t'ft^-cR/s^ff ofc„ #btifca«%^7« * / ~ju-mm^^ 

X *) n ^h b h U -fb-a-^l 1 6 0 (173 mg, 0.439 mmol) £r £ UXiR^ 3 6 % 

m NMR (8 ppm, DMSO-de, 80t): 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, 1H), 6.97 
(s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.40 (brs, 1H), 3.79 (brs, 1H), 2.89 
(brs, 6H), 2.43 (brs, 1H), 1.60-1.87 (m, 1H), 1.13-1.58 (m, 9H). 
MMM 16 1 

[5-7 5 / -2-(2-y y /w)[i,2,4] b y 7/ n [1,5-c] t° y ^ *?*-7-*Astf-/u\ y 
i^y-4-*^yi7 5 K Wb^i 6 1) 
H2i0ij7 7 ^I^H^&^ffiV\N-T-fe^^V^v?T$ ^£fc°^y v^-4- 

faWi/a Vt%>^ i:T\ {b^l 6 1 (213 mg, 0.598 mmol) %&&%&Mib 

u-ciR$49%-e#fc 0 

iH NMR (8 ppm, DMSO-de, 80^): 7.87 (brs, 3H), 7.17 (d, J=3.3 Hz, 1H), 6.97 
(s, IH), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, IH), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 
MMM 16 2 

5-T 5: / -2-(2-7 y A-)[l,2,4] h y T / n [l,5-c] t' y 5 /V=4--^^/W-4- 
t Ko^t^y z?y=frhy (fb-^fei 6 2) 
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mkx-^wm&Wgk*. <3 W U 6 2 (101 mg, 0.244 mmol) £6 

fe^fi fc LtW 20%tr#fc o 

*H NMR (8 ppm, DMSOde, 80*0: 7.87 (dd, J=1.7 Hz, 0.7 Hz, 1H), 7.86 (brs, 
2H), 7.20-7.32 On, 5H), 7.18 (dd, J=3.3Hz, 0.7 Hz, 1H), 6.94 (s, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (s, 1H), 4.16 (brs, 1H), 3.52 (brs, 1H), 3.20 (brs, 
2H), 2.73 (s, 2H), 1.31- 1.60 (m, 4H). 

mmmi 
mm 



{^#16 9 10 mg 

f Ll&f 30 mg 

m&wmn is mg 

tf? y t^;l/7/V3-yl/ 1. 5mg 

^f7!)yi'7^v'!)^ 0.5mg 

mm 

7 3. 10 mg 

fUf 30 mg 

Jf#^#*& 15 mg 

tf? y tf =/1^7^=i 1. 5mg 

7f7 y ->$J* 0. 5mg 
^JM3 

M7 6 10 mg 

¥Ut 30 mg 

15 mg 

y — /V 1. 5mg 

7f7 y A 0. 5mg 
MM 4 

{fc#$8 4 10 mg 

fUf 30 mg 

ftftJNRft 15 mg 

Tjf y }£—;VT )V^—)V 1 . 5mg 
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*TTV 0. 5mg 

5 



8 9 10 mg . 

%W 30 mg 

m^MWB 15 rag 

]) If ?V 1. 5rag 

^f7'J ^ !7 A 0. 5mg 

-fb^tl 6 9 2 mg 

»I^Xi 200 mg 

mrnvn^yf-y 24 mg 

awffl^y-tyi/ 50 m g 

m*m%* I- 72 mL 

mm 

<£ "9 ^ Kk<DB.f&fr b ft 3 &tt#J £ftW § c 

7 3 2 mg 

liy^fXS 200 mg 

mm^m^y^ 24 m g 

a^^y-^y^ 50 mg 

&&mM%* 1.72 mL 

7 6 2 mg 

nMwyxs 200 mg 

24 mg 

gUJ^Uiry V • 50 mg 

mtmgfc I- 72 mL 

mnw\ 9 



it&m 8 4 2 mg 

f8K^x» 200 m g 

mrnvm^s^y 24 mg 
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%Mmyv±vy 50 m g 

mtm^fc 1. 72 mL 
1 0 

mm 

ik&%S 8 9 2 mg 

HmWXlA 200 mg 

iWf^^fy 24 mg 

aEltffi^y-feU^ 50 mg 

i. 72 mL 
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i. 



NHQ 




R (I) 



6)-K(A3) 



ndf*0~3 ©jgRSr^U 

Ri3ijo<t0Ri 3b f*lRl— ^fcft^^oT, TkStJ^K /NPy^ i^7^^ 
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-JKOB*) 
(it*, 

naf4 2~5<D»^*U 
fcf* n T/t^/K g&t> U < tt#ffifc©<£ift7Vi';& / >f /K fi& 

7) -^^(C3) 

R 15a R 15b 
ne 

ne, Ri5« 33 ,£ 0 tt-t tl^tLBUl5 nd, Ri3<» *5 «t t>* R«»» £ l^T' & 0 % 
R 16 (±7K*H^s «T/V*/K IHI^nT^r/u, gmt>L<te#g 

8) -K(E0 




nf{*0~3©»«U 
ng i± 1~4 Ogffc&^U 

X^YHCR 18 -CH 2 (5£*, 'B»I4**«^ t Kn*S/ % - 
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C=CH «r*U 
9)-^^;CF0 

— V— W-R 19 (F 1 ) 

7/1^*7 y^KtltK tt^tlOtti/^ p T/V^/K g&k L < 

< l4^gJft©Tn^^*fct4ffiiRT^=J'¥^*yVJi?=/i'Sr*i-) */tf4 
CfeC «r*U 

R» ttak*®^ g&t> b< «:^i^©fii7;^;K gftt> U< te#g 

& t> L < te#g&(27 V — /K l»t> L < tt^ft&0*#%%*3lt& 
g&k L< f±#g&©Tn>f /K ffi^T/V3dr^7V7j?=/^fc« 




(jfcfU Ilh, R»» N R22b N R28.*5j;OtR28b f 4^^^f|a n d > R13 a> 
R 13b^ RMaJJiUtRlA^pm-^feS) fc^-f^ 

fcfc U V— W fl* CH=CH Wit Ri9 Htfi&fc L < fi^g^T y - 

10) -CHaNHR^a R4-|4g^tU<f4*a*©fijRT^/K 

^ p TA"*7K g&t> L < fi^ffi&DflffiftTVi'* / >f A\ g^t> t < 

*g*©ry-/K gm%b<»gm^^w^*s£. g&t>u< 

SCBi) 
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D 5a 

N> N - R 5b (B 1 ) . 
v 'na 

-(CH2>nb-CCR6a)(R6t)(OR') (5*# N nb, R 6a > R 6b *5 «fctf R 7 tt-tji^ifc 
— NR 8a R 8b R<t\ R»33j:(JfR»l4|Hl-*fcliftft-ot % tKHII^ fi& 

R 5a 

V^N. R5b pi) 

11) -CH2NR*R4 C <&fi s R4»»*5j;^R4c(4^ii^tulBR 14a *5J:y t R 14b ^ 
-(CH2)nb-CCR6 a )0El 6b )(OR 7 ) (5£«K nb, R 6 \. R 6b *5it5 R 7 tt-tft^ft 

p[i,5-c]f y ^ v ? >-^^^fc(±^(Dma±ii : ^$^5iic 

2. R 3 tf* 

1) ffiiRT/v^t) U < ttfc Kp ^VflHfMKsRT/i"¥/K 

2) i£^Vi5'PT/v^K 

6)-i«(A 3 ) 



R 13a R 13b 

j14s 

(A J ) 



nd I till, 

• R 14b 



&,$s nd % R 13a , R 131 \ R^^it^R^fi^tL^lulBi^-efeS) , 
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7)-jK5£(Ca) 




16 



(5£<f\ ne, Risa N Ri»*jJ;atEi«W:-tjii-eixlttBilBm-efc8) > 
8)-«(Ei) 



(5£f N V— W*5«ttfR»tt-t^jxffl|Bi:|SHI"efe5) 

-efc5»#©f&!g i ia^©[i,2,4]hyryt3[i,5-c]^y $^i^iii»fr*fcH:* 

3. R3tfM:ifcNHR* (5fcR RM;^£EWrWfc<5) N -(CH^nb-CCRfeXRS'XOR') 
(it^ nK R6a, R«»*5j:t^R'Ht-tix j enffiriBi:Rm-C*>«) *3J:tf-NR*R* 
0£<K R»$3J:tf R^tt-t^iifliriBfcPm^S) ^b3fe«»J;9a«H5 

tt^ST'Sm$tLfcT y-/W-e&S»^OfSH 1 IBgc © [1,2,4] h 5 7/n 
[l,5-c]k°y 5 S^>«Wflc*fcW:-t©SBftJiflF**ix«4fc 

4. R3^-CHsNHR^ (5^ R* ttSWBilWT?*)*) -?g&£ftfc7 y - 
/VT-fc3if:t©^ffl 1 lE*c©[l,2,4] h 5 Tyn[l,5-c]t°y § $?>UN*#:*fcW: 

5. TP -^f7a=yV"C*>5ll*©ttBB 3 *fcf± 4 !E*i©[l,2,4] h 5 7^/ 

6. R8 2* - CH2NR»R4c (^cj3 % R4b jj £ R4c tl^tlffilB £ PI«T? *> 5 ) > 
-(CH2)nb-C(R6a)(R 6b )(OR7) (5*# % nb. R 6 \ R 6b *3 «t R? ttMtifft IB i 
PWC*&3) 3o£tf-NR8<»R8i> RSb^jit^RSbfi^^gffg^i^^^ 

m 1 fB«©[l,2,4] b y TJ/n[l,5-c]f y 5 5?>JW#*fctt*OSBI±fl : *S 

7.. R3^-(CH2>nb-C(R6a)CR6b)(OR7) (ifcsK nk RK R«»*5.J:tf Rffi-tti, 

©[1,2,4] h y Ti/p[l,5-c]t°y ^ ^>^|^*feft^©^l±^$*L5^ 0 
8. R3^-NR8«R8b RSbfc .fctfRSb tt^H^ilfltlBi: RUlTNfeS) "Cfi 
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9)-|£5£CF0 



— V— W-R 
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9. %^MMmm&& t° y e^s- fcr±^r y y >vx*h mutom® g ~ 8 © 

10. K 3 ^-^(C3) 



(5W>, ne, R 15a . R 15b *5J:t>'Ri6[±^^BulB<t^a-efc5) 

$sis i f2«©[i,2,4] h y ryn[i,5-c]t°y ^y^ft£fc»^<£|jis±!^ 

11. R s ^-CH20Ri6(^,Ri6(^|Bi:^aT-fc5)l?fc5W*Of£ia 115 
*0[l,2,4] h y Tyn[l,5-c]t°y 5 ^^^*fef±-?:OmS±fF^$ tlS^o 

12. R3^-^(ei) 



|£S 1 IB«0[1,2,4] y Tya[l,5-c]t°y ^^^ft3;fcte^O|£JI±f*F;g 

13. nf 3$ 1 X*h V , ng&lX'hV, X™Y C=CH T*fe§i»^<D|5ffi 12 
iB«0[l,2,4] h l)7/n[l ( 5-c]t'!) 5 ^^^^fcfi^O^Si^^tlS^ 

14. r" tmWkh\^<\i&w&<omo'>v*;vx*hzmi£<Dmm 12 

13 |Ett©[l,2,4] y 7yn[l,5-c]fc°y $i^^#£fcte^<DSig±l^$;ft 

15. R 3 ^-^(Fi) 



16. R3y$S-jK(A3) 





— V— W-R 



19 
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R 13a R 13b 

(3;*, nd, R 13 \ R 13 \ R^&&X*W*}ttft?h1ftfe,kmmX~1bZ>) X*hZ> 

m^omm i iE^ii,2,4]M^Typ[i,5-c]t 01 ; 

S 16 |5«©[l,2,4]hyryp[l,5-c]t ,, y $^^#^fcf4^<Z)M±fF^$ 

18. nd & Otfct), R^ioiiO'R^^TK^ig^T'fcSlt^^ia 16 WM<D 
[1,2,4] h ]J T/n[l,5-c]fc°y 5 ^>^Sft£fcte^<DliS±l^£ft5& 

19. R 14 « & £tf R 14b ^SfJJfC^fcfiffi&k L< 
S^^fST/V^^-efc^ft^O^H 16 ~ 18 <DVv-f 3x^tC|B^(D[l,2,4] f 

20. ' R"*£J:tf RHb^p^-f-^^Jg^i-^^^oTfi^^ b< 
©m*^S^^-t"SI»^^H 16 ~ 18 ©Vvf tL^fc|B«^[l,2,4] h y T 
1/ D[l,5-c]t°y 5 ^^^^^(^^^±^^^5^ 

21. r 3 a**/^^ ®&t> b < \mm^(o»m.TJv^ ; <i /u^tdtm^h l 

<ft#»7P^/K'fe5!^C®l 1 l5«fero[l,2,4]byT^p[l,5-c]fy 

22. Q^7K*^-efc5H^O^ia 1 ~ 21 ©V^-f ti^l-lBi6©[l,2,4] b y 
T y n [1,5-c] b° y 5 >?^f|^#:^ fcft^ommt^Z tiZMo 

23. r 1 y^-e£>5fif5fctf>^ia 1 ~ 22 ©v^-rtT,^^iB«<z)[i,2,4] h y 
r y n [i,5-c] t° y =■ ^f^&j; fc»^^M±^ £ ft 54fc„ 

24. R 2 1 ~ 23 <D^i*tlfr\Z.mM(Dll,2,4\ h 

y t y a [1,5-c] t° y 5 ^^Sffc £ fc«-?:©ra±^ £ *b5*£o 

25. ft^OfSIS 1 ~ 24 <DV^ft^iClB«0[l,2,4] h U7/d [l,5-c] t° ]) ? 

26. f|5R(D|£B 1-24 OV^ft^lC|B«(D[l,2,4] h y T^d[1,5-c] t° V 5 

27. ft^<£>« 1 ~ 24 OV^-fft^(C|S«(D[l,2,4] l> V TV n[l,5-c]fc°y 5 

28. lt*<D|Sffl 1 ~ 24 <DV^-rft^^l2«tC0[l,2,4] f y TV n[l,5-c] fc° y 5 
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29. ^-^-yy ym^mMom^otz^mm^m i~24 ©vvfHa* 

fclE«©[l,2,4] h y 7/n [l,5-c] t° y 5 ^ fc te* ©KSS JtSfg £ fl 3 

30. 5^mftmMoMm<Dtc$><Dffi#<Dim 1 ~ 24 ©v>-rH^tia«© 

[1,2,4] h y ryn[i,5- c ]t'y ^^xft^tfett^oHS-t^^^sifio^o 

31. 7fV ^ A2A S^#©«IBjLit^ft*i-S^llOf&SE*3 iU«/*fcf± 

^&^©s&3t©fcfc©i&3fc©*£BS 1 ~ 24 ^v^n^^ia^[i,2,4]hyr^ 

n[i,5-c] try 5 i?l^m#&fZttV%&±&&&ftZ&<Z>&M<. 

32. t*jfc©|£BB 1 ~ 24 (DV^-ftlfrKftM® [1,2,4] h y T ^ o [l,5-c] tf y 5 

33. 7/vsw.^-#i> iifTtt^±ttft^, aids mm, mmmmtmm. 

3SESI©S!3£©fc«>©fflS^©45ia l ~ 24 ©v^T*Lfl»K:lBiG©[l,2,4] h y Tj/p 

[i,5- c ]t°y 5 s?>^i^flc*fcf4-t©iei±iip***t**©ieffi. 

34. |f*©« 1 ~ 24 <DV^Ttb^l2«0[l ( 2,4]b yTyn[l,5-c]t°y 5 

35. 1 ~ 24 Wf ftjH£lB*©[l,2,4] b y 7 ^o[l,5-c] try 5 

36. m*©ffiiB i ~ 24 ov^-f^^Etoti.2,4] b y ryp[i,5-c]t°y s: 

37. f»3fc©$6ffl 1-24 ©V>-f^>^|S^©[l,2,4] h y T ✓ o [l,5-c] tf y ^ 
ZT*y^4-?-m, Jtfrtt»±tt**» AIDSES, 
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